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Chapter 1: 
Introduction and Overview 
 
Russell was sneaking through the jungle, his rifle at hand. Those bastards had 
to be out there, somewhere, waiting for him. He was running low on energy and had 
to find some replacement fast. Carefully looking around, Russell moved forward. He 
did not want to get blown to pieces by those bloody mines - just like the last time. 
There, an open field full of buildings! Damn! Those bastards could be hiding 
anywhere, but he had to take the shot. Here he would be a sitting duck. His heart 
pounding hard against his chest, he dashed forward, into the field. Then, suddenly, his 
world turned to stuttering pieces...OH NO! That damn, old computer couldn't handle 
the amount of information! Staggering along, the world passed by in irregular frames, 
as he moved along, half blind to his environment. There...a shadow, or what was it?! 
The screen remained frozen, just too long for him to figure out what was going on. 
Then, red screen. Game over. Nothing is more deadly in the world of video games 
than a low screen refresh rate, while the world moves on in real time... 
 Although placed within a virtual world, the previous example nicely illustrates 
the demands the environment imposes on people in real-life. On the one hand, people 
need to continuously monitor their environment, because their environment changes 
continuously. Failing to notice significant changes in the environment may come at all 
kind of costs to the individual, ranging from minor disadvantages to death. On the 
other hand, people also need to be able to extract particular information from the 
continuous stream of environmental stimulation and to integrate this information into 
higher focal processing (e.g., decision making) and behavior. Failing to do so would 
leave people indecisive and unable to engage in longer-term planning, much like 
Russell’s old computer got stuck in his video game. Luckily, people appear to be able 
to both notice significant changes in environmental stimulation and to focus on 
specific environmental information. As suggested by a good deal of research, both 
functions may be grounded in so-called priming processes, whereby environmental 
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stimuli automatically activate associated mental representations and behavioral 
tendencies (e.g., Bargh & Chartrand, 1999, 2000). Priming has been shown to be 
efficient, short-lived and sensitive to processing demands (e.g., Klauer & Musch, 
2003; McNamara, 2005) and thus forms an promising candidate for an efficient and 
flexible monitoring mechanism. 
 In contrast to the apparent dynamic nature of everyday information processing, 
virtually all of priming research has adopted a relatively static approach. In particular, 
most priming research focused on a single shot frame in which the influence of a 
single priming stimulus/episode onto a subsequent focal process is measured. A static 
approach allows for an excellent investigation of stable and structural properties of 
human information processing. Also, a static approach allows for maximum control of 
the prime-target interaction, which yields valuable first insights into the general nature 
of priming effects. Nevertheless, the scrutiny of mere prime-target pairs does not 
illuminate the more dynamic aspects of priming processes, because it neglects the 
interaction of multiple sources of priming. Consequently, following pleas for a more 
situated approach to priming (Bargh, 2006; Smith & Semin, 2004), the present 
dissertation seeks to investigate priming within more dynamic contexts that 
incorporates multiple complex primes that are rapidly changing over time. 
 In the next paragraphs, I first provide a definition of priming, followed by a 
brief overview of traditional priming research. Based on this literature, I will then 
identify some open questions and introduce a situated perspective on priming, which 
inspired and guided the research reported in this dissertation. I then present three 
empirical chapters that investigate the ‘situatedness’ of priming in terms of (a) the 
width of the time window of priming effects, (b) the interaction of multiple primes 
with multiple properties within that time window, and (c) what kind of processing 
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may take place at different points of time and stimulation (i.e. assimilation vs. 
contrast). 
 
Priming in Cognitive and Social Psychology 
 
In ordinary language, the word 'prime' often refers to some agent that comes 
first in time and/or value, and has some kind of preparatory function for later 
processes. For instance, painters often prime a rough canvas with a first layer of a 
substance that prepares/primes it for the later picture. In a similar –albeit, more 
symbolic- vein, psychological investigators have used the word 'priming' to refer to 
one of the first layers of perception, which prepares the mind's canvas for later 
perception, thinking and behavior1.1. In everyday life, the working of priming 
processes is most clearly noticed in the form of spontaneous thoughts, feelings and 
behavioral tendencies that are experienced upon exposure to environmental objects, 
such as beer, bombs and other people. Whereas beer probably elicits positive 
associations in many people along with the desire to socialize and party, bombs tend 
to elicit rather negative emotions and the immediate desire to seek shelter. Other 
people, moreover, may also serve as primes, by eliciting all kinds of associations, 
thoughts and behaviors, depending on who they are, and where and when we meet 
them (Chen, Boucher, & Tapias, 2006). Clearly, environmental objects strongly affect 
people's mind by activating all kinds of affective responses, mental representations 
and behavioral responses. 
The roots of modern priming research can be traced back to cognitive 
psychology. Although priming had its historical predecessors (e.g., Bruner & 
Postman, 1947; Duncker, 1945) the first use of the term ‘priming’ was by Karl 
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Lashley (1951), who used the term to refer to internal processes with preparatory 
functions (see for a historical review, Bargh & Chartrand, 2000). In particular, 
Lashley proposed that priming was an intentional mediating state between intention 
and behavior, which assembled actions into fluent, proper serial sequences (e.g., 
speech). Subsequently, Storms (1958) found evidence that words presented in a 
memory task were more likely to be used as associates in a subsequent task. Segal & 
Cofer (1960) first used the term ‘priming’ to refer to this effect of recent use of 
concept in one task on its probability of usage in a subsequent, unrelated task. 
Following this early demonstration, priming began to be used as an experimental 
paradigm that has considerably grown in scope in the late 20th century. 
In cognitive psychology, one of the most well-established priming paradigms 
is the so-called semantic priming paradigm (McNamara, 2005; Neely, 1991). In the 
semantic priming paradigm, participants are exposed to two stimuli (e.g. letter strings) 
in close temporal succession. These stimuli are experimentally varied to be 
semantically related or unrelated. Participants are requested to respond to the second, 
target stimulus, for instance, by making a lexical decision (Neely, 1976) or by naming 
it (Lorch, 1982). The typical finding is a relatedness effect: target objects are 
processed faster and/or more accurately, if they were preceded by a related rather than 
unrelated prime shortly before (Neely, 1991). These semantic priming effects are 
generally relatively short-lived and rapidly decline over time and intervening stimuli 
(e.g., McNamara, 2005). However, the duration of semantic priming effects can be 
prolonged by task and stimulation parameters, such as a deeper processing of the 
target stimuli (Becker, Moscovitch, Behrmann, & Joordens, 1997; Joordens & Becker, 
1997) or an increase of the proportion of related stimuli, at least at somewhat higher 
SOAs (de Groot, 1984; den Heyer, Briand, & Dannenbring, 1983). Accordingly, no 
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single mechanism can capture the whole range of semantic priming effects, as they 
appear to be due to an interaction of automatic and strategic influences (cf. 
McNamara, 2005). 
In social psychology, the age of priming research was heralded by the famous 
‘Donald’ study by Higgins, Rholes, and Jones (1977). This study demonstrated that 
people were more inclined to interpret a target person’s (‘Donald’) ambiguous 
behavior in line with a trait construct when this trait had been primed in a previous, 
unrelated task. Thus, not only identical words, but also whole personality trait 
concepts could be primed by recent use. Priming apparently did not only involve the 
increased accessibility of primed objects themselves, but also of broader, associated 
concepts. The classic study by Higgins et al. attracted the interest of many social 
cognition researchers, who quickly made ‘Donald’ the most widely investigated 
stimulus person in the history of social psychology (for a review, see Higgins, 1996). 
 Social psychologists’ interest in priming phenomena was stimulated even 
further by subsequent findings indicating that a wide variety of social constructs other 
than traits could be primed. Using these paradigms, priming has been shown to affect, 
for example, general behavioral tendencies (i.e. approach vs. avoid, M. Chen & 
Bargh, 1999) as well as more specific behaviors involving aggression (Bargh, Chen, 
& Burrows, 1996), imitation (Chartrand & Bargh, 1999), and walking speed (Bargh et 
al., 1996). Priming has also been shown to influence people's global mental states like 
moods (Stapel, Koomen, & Ruys, 2002), mind sets (Duncker, 1945; Gollwitzer, 
Heckhausen, & Steller, 1990), norms (Hertel & Kerr, 2000), motives (Bargh & 
Gollwitzer, 1994), goals (Shah, 2005), and values (Verplanken & Holland, 2002). 
Finally, priming can directly affect people’s mental performance, as well as the ease 
with which people can process certain stimuli (Klauer & Musch, 2003; Mac Leod, 
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1991; McNamara, 2005) and how they evaluate neutral stimuli (Murphy & Zajonc, 
1993) or complete ambivalent information (Ferguson & Bargh, 2003). 
In sum, priming has grown from a specific, isolated phenomenon to a general 
process that influences a wide range of human perception, mental states, and 
behaviors. In fact, several leading social psychological approaches have proposed that 
much of human behavior results from automatic priming processes, which 
automatically activate knowledge structures and/or behavioral tendencies via 
spreading activation, opposed to higher, usually conscious processes, which can 
interfere with and override these automatic priming processes (e.g., Bargh & 
Chartrand, 1999). 
 
Categorical Priming 
 
Social psychologists have long been impressed by the efficiency with which 
people are able understand the world in simple categories, such as good versus evil, 
male versus female, us versus them, and so on (Macrae & Bodenhausen, 2000). 
Because priming research is all about the efficiency of mental processes, it comes to 
no surprise that a great deal of social-cognitive research has been devoted to priming 
of social categories. Of these social categories, the most important to human’s 
understanding of the world is evaluation, i.e., whether something is considered to be 
good or bad (Osgood, Suci, & Tannebaum, 1957). This may come to no surprise, as 
this dimension most directly links environmental objects to the well-being and safety 
of the social perceiver (Tesser & Martin, 1996). 
The most influential paradigm on automatic evaluative processing was 
adopted from semantic priming research by Fazio and his associates (Fazio, 
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Sanbonmatsu, Powell, & Kardes, 1986)1.2. In their classic evaluative decision task 
positive or negative nouns were used as prime for positive or negative target 
adjectives. Participants were to indicate as fast as possible whether the target adjective 
was positive or negative. Automatic attitude activation was indexed by increased ease 
in target processing for congruent than incongruent prime-target pairs. Using this 
paradigm, Fazio et al. (1986) found evidence for automatic attitude activation for 
idiosyncratically strong attitudes. Later research replicated similar priming effects for 
weaker primes (Bargh, Chaiken, Govender, & Pratto, 1992) and other positive and 
negative stimuli as well, so that the effect also became broadly known as more or less 
general affective priming effect (Hermans, De Houwer, & Eelen, 1994). 
 To date, affective priming effects have been found with a variety of 
experimental stimuli and tasks. For instance, affective priming has been found for 
primes like words, pictures, sounds and odors (Klauer & Musch, 2003; Sollberger, 
Reber, & Eckstein, 2003), for supraliminal and subliminal prime presentation (e.g., 
Greenwald, Klinger, & Schuh, 1995), as well as different types of tasks, such as 
lexical decision tasks (Wentura, 2000), naming tasks (Hermans et al., 1994), and 
Simon tasks (De Houwer & Eelen, 1998) - all of which supports claims of an 
automatic and ubiquitous nature of affective priming processes. 
 Consequently, affective priming effects were initially explained in terms of 
spreading activation processes, an explanation that – like the priming paradigm - was 
borrowed from semantic priming research (Neely, 1991). According to a spreading 
activation account, the perception of a (prime) stimulus activates the according node 
in a semantic network. Consequently, the activation spreads from the node to 
associated, related or consistent information, and thereby readies responses towards 
related and congruent (target) information. Whereas Fazio originally restricted this 
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spread of affective activation to object-evaluation associations (Fazio, 2001; Fazio et 
al., 1986), other researchers later adopted a broader perspective, whereby activation 
could also spread between evaluations of different objects (Hermans et al., 1994) to 
account for affective priming with different kinds of stimuli.  
Initial findings in affective priming research appeared to fit neatly with a 
spreading activation account. Some of the later affective priming studies, however, 
yielded findings that were less compatible with spreading activation processes. First, 
affective priming effects appeared to be task-dependent. In particular, affective 
priming effects did not occur as reliably when target processing does not involve any 
explicit evaluation (i.e. naming task, Klauer & Musch, 2001). When other categories 
are relevant (De Houwer, Hermans, Rothermund, & Wentura, 2002) or salient 
(Storbeck & Robinson, 2004), even no affective priming has been reported so far. 
These findings are in conflict with spreading activation accounts, as spreading 
activation should occur irrespective of peoples processing goals. Instead, these 
findings support the involvement of another, more conditional process in affective 
priming, in addition to or instead of spreading activation. A process, that shapes 
priming effects according to their relevance to focal processing. 
Second, in further affective priming research even reversed affective priming 
effects have been reported at times, whereby valenced primes lead to faster 
responding of evaluative incongruent rather than congruent targets (Glaser & Banaji, 
1999; Hermans, 1996). These findings likewise suggest the involvement of another 
process than mere spreading activation, because standard spreading activation models 
do not include inhibitory processes. In general, such reversed effects have been 
attributed to more or less automatic correction processes (Glaser, 2003), which get 
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activated if participants are motivated and have the cognitive resources to overcome 
automatic priming responses. 
Third, some established list-context effects in affective priming are more 
similar with those of response-conflict paradigms (i.e. Stroop paradigms, Mac Leod, 
1991). So participants show enhanced affective priming effects, if the number of 
congruent in contrast to incongruent trials is increased at very short SOAs (i.e. 
consistency proportion effect, Klauer, Roßnagel, & Musch, 1997). This is similar to 
findings in Stroop-paradigms (Mac Leod, 1991), but different from semantic priming 
paradigms, where proportion effects have been observed only at higher SOAs 
(McNamara, 2005). Likewise, so-called negative priming effects have been observed 
in affective priming (Wentura, 1999), which are also common in Stroop paradigms 
(Lowe, 1979, 1985; Neill, 1977). Negative priming refers hereby to slower responding 
to targets, if a prime of a similar category has been inhibited in the preceding trial. 
Consequently, both list-context effects opt for an approach to affective priming in 
terms of response-competition instead of semantic priming. 
Accordingly, recent research has emphasized the role of response interference 
as potential mechanism of affective priming effects (e.g., Klauer & Musch, 2003; De 
Houwer, 2003). Unlike spreading activation, response interference involves a conflict 
between activated responses to stimuli rather than facilitation via spreading activation 
in memory. Consequently, this account can easily incorporate both the finding of task 
dependency and reversals of priming effects. After all, responses can only conflict if 
they are activated, and should only be activated if they are called for in target 
processing. Furthermore, reversals attest to attempts of the mind to resolve existing 
conflicts, as they can be regarded as some over-correction, as said before. The 
occasional finding of priming in tasks that do not involve any explicit evaluation at all 
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(e.g., Duckworth, Bargh, Garcia, & Chaiken, 2002) may still allow some involvement 
of automatic spreading activation. Alternatively, people may automatically activate 
responses to primes, at least if they receive sufficient attention (cf. De Houwer & 
Randell, 2002, 2004). 
 
Socially Situated Approach to Priming 
 
A general, often implicit assumption in the affective priming literature is that 
affective priming reflects the activation of a single, relatively stable evaluative 
representation associated with the priming stimulus. This assumption fits with 
traditional cognitive science, which has analyzed behavior as a function solely of the 
organism’s inner resources, an approach that may be referred to as mentalism 
(Niedenthal, Barsalou, Winkielman, Krauth-Gruber, & Ric, 2005). The mentalist 
program emphasizes cognition for its own sake, irrespective of its links to action and 
its adaptive functions. In line with this, much research has been devoted to the 
application of affective priming paradigms as an implicit measure of some kind of 
stable general attitude (Fazio & Olson, 2003). 
Recently, researchers have increasingly argued for a more situated approach to 
human cognition (Barsalou, 1999; Chapman, 1991; Clark, 1997) and social cognition 
in particular (Niedenthal, Barsalou, Winkielman, Krauth-Gruber, & Ric, in press; 
Smith & Semin, 2004). In their socially situated cognition (SSC), approach, Smith 
and Semin (2004) have proposed that behavior should be analyzed as a function of the 
interaction of the organism with its specific environment. Because of the inherently 
variable nature of the social world, stable inner representations alone do not suffice to 
direct appropriate and adaptive behavior. Instead, behavior emerges from continual 
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sensori-motor interaction with the world, whereby multiple activated representations 
interact in multiple ways to bring about coherent evaluations, thoughts and actions.  
The SSC approach is a broad theoretical perspective with a host of 
implications for our understanding of social cognition (see Smith & Semin, 2004, for 
a discussion). The present dissertation, however, is specifically concerned with the 
implications of the SSC approach for affective priming. According to the SSC 
approach affective priming is likely to be a highly dynamic process in continuous 
interaction with the environment, in which factors like the time, number and relevance 
of primes with respect to focal processing together determine priming effects. If we 
consider the affective priming literature from this perspective, an important gap in this 
literature becomes apparent. 
As stated before, affective priming to date has generally been approached as a 
static single sequence of events that represents automatic evaluation processes. 
Although some initial research has begun to heed the impact of contextual factors on 
priming (Gawronski, Deutsch, & Seidel, 2005; Wittenbrink, Judd, & Park, 2001b), 
these approaches still leave important issues unaddressed. For instance, virtually all 
affective priming research has examined forward affective priming, whereby the 
prime precedes the target stimulus and thus prepares subsequent processing of the 
target. According to the SSC approach, however, affective processing is a continuous 
process that is closely coordinated with the environment and responsive to changes in 
it. Accordingly, evaluations may also become activated after presentation and during 
the processing of a target stimulus, giving rise to backward affective priming. In 
backward affective priming, the evaluative prime succeeds the target stimulus and 
possibly influences ongoing target processing, which could be likened to a monitoring 
process during focal processing. 
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Furthermore, the investigation of the interaction between forward and 
backward primes across time and prime relevance may allow for an assessment of 
changes that occur with the onset of focal target processing. According to the SSC 
approach, the mind interacts continuously with the environment, but in order to be 
fully adaptive, it may be more open in some phases (i.e. before onset of some focal 
process) than others (after onset of focal process). Also, this may differ for relevant 
and irrelevant information, as higher focal processes may reinforce/integrate lower 
prime activation for relevant and negate or even inhibit irrelevant information in some 
kind of elimination race (cf. Macrae & Bodenhausen, 2000; Wentura & Rothermund, 
2003). That is, in addition to previous research on affective priming, a situated 
approach to priming thus allows for the investigation of affective priming as a result 
multiple priming factors that simultaneously affect focal processing. The SSC 
approach thus invites a systematic investigation of priming within more complex 
stimulation contexts, which may support or diminish the estimated role of affective 
priming processes in more realistic settings (Klauer, 1998). 
 
 Overview of the Present Dissertation 
 
 Previous research largely investigated affective priming effects as isolated 
events. Inspired by the SSC approach, the present dissertation provides a systematic 
investigation of affective priming in a dynamic environment. Thereby it seeks to 
further highlight the automaticity and flexibility of priming processes, as well as to 
further illuminate their place in the broader orchestra of information processing. More 
specifically, Chapter 2 investigated the possible influence of affective primes onto 
target processing after target presentation (i.e. backward priming). The aim of this 
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chapter was to establish that the influence of affective primes does not end with target 
presentation, thereby also creating the opportunity to test for qualitative differences in 
priming before and after onset of target processing. Chapter 3 examined the joined 
influence of forward and backward affective primes onto target processing across time 
and processing goals. The aim of this chapter was to further identify and qualify the 
influence of forward and backward primes onto target processing, as well as their 
interaction thereby. Chapter 4 extended the scope of multiple priming research by 
including additional primes, thus allowing for an investigation of priming influence 
across the whole time window of prime influence. Thereby, potential differences in 
the influence of primes that are temporally close vs. far in relation to the onset of 
target processing could be assessed. Finally, the findings of all three empirical 
chapters were summarized and integrated into a broader, basic model of dynamic 
priming effects in Chapter 5. 
 
Chapter 2: Backward affective priming 
Affective priming does not stop with target presentation 
 
 Chapter 2 investigated the possible influence of affective primes onto target 
processing after target presentation. The finding of such “backward” affective priming 
effects is important, as it would further attest to the automaticity of priming effect. 
Furthermore, the comparison between forward and backward priming would allow for 
the assessment of potential difference in context sensitivity of focal processing with 
onset of target processing. The central hypothesis was the existence of short-lived, yet 
robust backward affective priming effects. The backward priming effects were 
assessed by means of a modified evaluative decision task, whereby the target 
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preceded the prime in time at very short stimulus presentation and inter-stimulus 
intervals (Experiment 2.1). A subsequent experiment applied the same paradigm with 
a reversed sequence of prime and target presentation. This was done to allow for a 
comparison of backward priming with forward priming effect (Experiment 2.2). The 
hypothesis was that forward priming should be longer lasting than backward priming. 
A final experiment sought to replicate and extend the previous findings by 
manipulating forward and backward priming within participants, using pictures 
instead of words (Experiment 2.3). Again, reliable, yet more short-lived backward 
priming effects than forward priming effects were expected. 
 
Chapter 3: The interaction between multiple primes across relevance and time 
Affective priming in dynamic context: multiple primes and prime properties across 
task-relevance and time 
 
 Chapter 3 examined the joined influence of forward and backward affective 
primes onto target processing across time and processing goals. By doing so, it sought 
to validate the existence of affective priming effects in more dynamic and complex 
environments. Furthermore, it sought to examine the specific roles diverse affective 
primes have in the overall concert of priming influences (e.g. other primes, other 
prime properties, task relevance, and time). The influence of multiple primes was 
assessed by using either an evaluative decision task (Experiment 3.1, Exp. 3.2, Exp. 
3.4) or a gender decision task (Experiment 3.3/3.5) that rendered either affective or 
gender information relevant and irrelevant. In all these experiments targets were both 
preceded and succeeded by a prime at 150 or 250 ms, respectively. Experiments 3.2 to 
3.5 added gender information to the valenced primes, and rendered either gender or 
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valence relevant or irrelevant. This allowed for the assessment of the joined influence 
of relevant and irrelevant prime properties across the time-course of priming, as well 
as potential changes in the influence of primes after onset of target processing. 
Whereas the first three experiments applied simple, schematic faces that allowed for a 
noise-free, first assessment of an ideal priming pattern (i.e. Experiment 3.1 to 3.3), the 
last two experiments applied diverse color photographs of real male and female faces 
(Experiment 3.4 & 3.5). This was done to assess whether the effects found with 
schematic faces also transferred to more noisy and realistic stimuli. 
 The central hypothesis was that affective primes that occur in temporal 
proximity to a target object have an additive effect, whereas at longer time intervals 
contrast effects could occur. Furthermore, it was expected that affective primes have a 
stronger and longer-lasting effect, if they are relevant to the processing of the target 
than irrelevant – in particular after the onset of target processing. Finally, similar, yet 
less robust effects where expected for other categorical information (i.e. gender). 
 
Chapter 4: Assimilation and contrast with multiple primes 
Assimilation of adjacent and (conditional) contrast of remote primes  
 
 Chapter 4 extended the scope of multiple priming research by including an 
additional forward and backward prime. By doing so, it sought to cover the influence 
of multiple primes across the whole time window of priming effects, which allowed 
for the assessment of differences in influence within the center and periphery of the 
time course of priming effects. Again, an evaluative decision task (Experiment 4.1) 
and a gender decision task (Experiment 4.2) were employed. Due to the increasing 
complexity of the design, the present research hereby focused in particular on the 
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priming of task-relevant information. Furthermore, due to temporal constraints in the 
execution of the research, this research remained also restricted to the assessment of 
schematic information. This allowed for a first assessment of the maximal individual 
and joined priming effects, without potential confusion due to noise. To deliver a first 
estimation concerning the validity of the findings for more complex stimuli, we 
further provide a reanalysis of Gawronski et al’s data, which included two 
experiments with two variable and more complex forward primes (Reanalysis 4.3 and 
4.4). 
 As before the central hypothesis was that primes in temporal proximity to a 
target would have an additive effect, whereas primes at longer time intervals could 
elicit contrast effects. Furthermore, the effect of the single primes was expected to 
mirror the general findings of single priming research, thereby validating the role of 
single primes within broader and more dynamic contexts. These findings were 
expected to hold for as well schematic faces as well as for real pictures, although the 
pattern should be stronger and more robust for schematic faces. 
 
Chapter 5: A basic model of (affective) priming in dynamic contexts 
Where previous findings get integrated into an overarching, basic model 
 
 Finally, chapter 5 reviews the main findings of the present dissertation and 
integrates them into a basic model of priming effects in dynamic environments. In 
particular, the coherence of the findings, as well as their meaning for the 
understanding of affective and other categorical priming within broader and more 
dynamic contexts is discussed. This discussion yields a basic situated model of 
priming effects, which renders the mind as a flexible and adaptive tool that allows for 
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an optimal balance between continuous monitoring of the environment, as well as a 
rapid focus on relevant information therein. Finally, some limitations of the present 
research are discussed, ending with suggestions for additional research that may 
further illuminate the working of priming processing against the context of a dynamic 
and complex environment. 
 
Final ?ote to the Reader... 
 
 The reader may notice some repetition in the following chapters in terms of 
theoretical background, method and the like. This is deliberate and allows for each 
chapter to be read and understood without cross-referring to other chapters. Indeed, 
each of the following chapters comprises a published or submitted article that can be 
read on its own. 
 
Chapter 2: 
Backward Affective Priming - 
Even When the Prime Is Late, People Still Evaluate 
 
Throughout evolutionary history, people have been exposed to ever-changing 
environments in which opportunities or threats could arise suddenly and without 
warning. To live and thrive under such conditions, it would be highly adaptive if 
people could differentiate between ‘good’ and ‘bad’ events rapidly and without 
conscious attention. Indeed, a growing amount of research suggests that people are 
equipped with an automatic evaluation mechanism, which rapidly and effortlessly 
screens the environment for positive and negative stimuli and prepares people for 
subsequent action (e.g., Bargh & Chartrand, 1999; Wentura & Rothermund, 2003; 
Zajonc, 2000). 
Some of the strongest evidence for automatic evaluation can be found in the 
affective priming literature (Fazio, 2001; Klauer & Musch, 2003). In a typical 
affective priming study, participants are presented with a positive or negative prime 
stimulus for about 200 ms, followed by a blank screen for 100 ms and a positive or 
negative target. Participants indicate by pressing a key whether the target stimulus is 
positive or negative (e.g., Fazio, Sanbonmatsu, Powell, & Kardes, 1986). The usual 
finding is that evaluations are faster and more accurate when targets are preceded by 
valence-congruent primes (i.e., positive-positive or negative-negative) rather than 
incongruent primes (i.e., positive-negative or negative-positive). This so-called 
affective priming effect occurs even when people try to ignore the priming stimuli and 
across different types of stimuli, such as words, pictures, sounds, and odors, and 
                                                 
 This chapter is based on Fockenberg, DA., Koole, S.L., & Semin, G.R. (2006). Backward 
affective priming: Even when the prime is late, people still evaluate. Journal of Experimental 
Social Psychology, 42, 799-806. Journal of Experimental Social Psychology, Vol. 42 © 2005 
by Elsevier Inc. http://www.elsevier.com/locate/jesp This article does not exactly replicate the 
final version published in the Journal of Experimental Social Psychology. It is not a copy of 
the original published article and is not suitable for citation. 
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different types of processing, such as lexical decision tasks, naming tasks, and Simon 
tasks (Klauer & Musch, 2003).  
To date, virtually all affective priming research has examined forward 
affective priming, whereby the prime precedes the target stimulus and thus prepares 
subsequent processing of the target.  In real life, however, people are continually 
exposed to affective stimuli. Accordingly, evaluations may often become activated 
after presentation and during the processing of a target stimulus, giving rise to 
backward affective priming. In backward affective priming, the evaluative prime 
succeeds the target stimulus and possibly influences ongoing target processing.  
The potential existence of backward priming effects would have important 
theoretical implications. First, backward affective priming would indicate that 
stimulus evaluation is a continuous, dynamic process that does not end with the 
presentation of the target. As such, the potential existence of backward affective 
priming would strengthen the notion of affective priming as a highly automatic, 
unintentional process (e.g., Bargh & Chartrand, 1999). Second, backward affective 
priming could serve important adaptive functions. On the one hand backward 
affective priming may increase the efficiency of the evaluation process by facilitating 
target processing in evaluatively consistent environments. On the other hand, 
backward affective priming may interfere with focal processing in evaluatively 
inconsistent environments, and thereby alert the individual to sudden critical changes 
in external conditions that would otherwise remain unattended. Both facilitation and 
interference could be adaptive as they each ground people in their immediate 
environment and foster their adaptation therein. 
Generally speaking, the notion of temporal backward priming has received 
little research attention. In cognitive psychology, some work has addressed so-called 
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“associative backward priming” (e.g., Neely, 1991), in which the prime has no 
associative relation with the target, but the target has an associative relation with the 
prime (e.g., baby-stork). The “backwardness” of this type of priming is therefore 
associative rather than temporal. Other work has examined “retro-active” priming, 
whereby participants have to respond to the prime, after they have responded to the 
target (e.g., van Voorhis & Dark, 1995). In retro-active priming, as in conventional 
priming, the prime is presented before the target. That is, the “backwardness” of this 
type of priming resides in the fact that the prime is kept in working memory and is 
focally “re-activated” by a subsequent task. Consequently, neither of these literatures 
addresses how the stimulation that occurs after onset of target processing affects 
target processing, which is the focus of the present paper. 
Within the semantic priming literature, some scattered work exists on temporal 
backward priming. Kiger and Glass (1983), for instance, reported semantic backward 
priming effects in two out of three experiments at very short stimulus onset 
asynchronies  (SOA, i.e., < 100 ms). Unfortunately, they did not include any control 
primes in their experiments, so that the precise nature of the effect (i.e. facilitation or 
interference 2.1) is remains unknown. Other evidence can be found in research on 
word and picture processing, in which subjects displayed backward priming effects in 
modally pure and mixed picture naming, word reading and picture and word 
categorization tasks (Glaser & Glaser, 1989; Jescheniak & Schriefers, 2001).  
Taken together, the semantic priming literature has obtained initial evidence 
for the existence of temporal backward priming effects. It is thus conceivable that 
backward affective priming is similarly a reliable phenomenon. However, affective 
priming does not always follow the same rules as semantic priming (Klauer, 
Roßnagel, & Musch, 1997; Wentura, 1999). Consequently, and in view of the 
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fundamental significance of affect in human judgment, it is important to empirically 
verify the potential existence of backward affective priming. We found only two sets 
of studies that addressed potential backward affective priming effects. Both failed to 
obtain evidence for backward affective priming (Hermans, De Houwer, & Eelen, 
2001; Klauer et al., 1997). However, in this prior work, the researchers presented 
primes and targets at different locations on the screen, which has been shown to 
weaken affective priming effects (Hermans et. al., Experiment 3, 2001). 
Consequently, previous research may have used paradigms that attenuated backward 
affective priming. 
Present Research and Hypotheses 
Our goal in the present research was to provide a systematic examination of 
backward affective priming effects. By integrating forward and backward affective 
priming effects, we derived a hypothetical time course of evaluative processing 
(Figure 2.1). The left side of Figure 2.1 displays the previously established forward 
affective priming effects, which are marked by a rapid onset at simultaneous prime-
target presentation and have been found to be most stable at an SOA smaller or 
around 300 ms (e.g., Klauer & Musch, 2003). The right side of Figure 2.1 displays 
potential backward priming effects.  
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Figure 2.1 Hypothetical time course of automatic evaluation 
 
Unlike forward affective priming, backward affective priming overlaps 
completely with the processing of the evaluative target. Forward affective primes will 
therefore receive more time to influence evaluative processing than backward 
affective primes. The magnitude of backward affective priming may therefore be 
somewhat smaller than that of forward affective priming. Indeed, the lack of previous 
findings (Hermans et.al, 2001, Klauer et.al. 1997) and the relatively short duration of 
backward priming in the semantic domain suggest that backward affective priming 
might have a sharper decline than forward priming. Therefore, we expected backward 
affective priming to be most apparent if the prime succeeds the target rapidly (i.e., 
SOA = -100 ms), weaker or absent at an SOA of -250 ms, and absent at an SOA of -
400 ms. 
We conducted three experiments using the evaluative decision task, the most 
widely studied affective priming paradigm (e.g., Fazio et.al., 1986; Klauer & Musch, 
2003). In our adaptation of the task, we used short stimulus presentations (i.e., 100 
+1000 +500 +400 +300 +200 +100 -100 -200 -300 -400 -500 t[ms] 
s[mm] 
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ms) and manipulated different SOAs. In Experiment 2.1, we tried to establish reliable 
backward affective priming. In line with Figure 2.1, we expected that backward 
priming would be short-lived. Additionally, we examined whether backward priming 
is due to facilitation or interference. In Experiment 2.2, we conducted a forward 
affective priming study using the same task parameters to examine potential 
asymmetries between forward and backward affective priming. Finally, in Experiment 
2.3, we manipulated forward and backward affective priming as a within-subject 
variable and examined backward affective priming with pictures instead of words. 
 
Experiment 2.1 
Method 
Participants. Sixty paid volunteers (38 women, 22 men, average age = 22) at 
the Vrije Universiteit Amsterdam participated in the experiment. 
Procedure and materials. Upon arrival, participants were led to individual 
cubicles. The remainder of the experiment was computer-administered. Participants 
were informed that they were to participate in a concentration task in which they 
would be repeatedly exposed to blue and black words. The target stimuli were marked 
in blue to enhance the distinctiveness of the targets with regard to the primes. 
Participants had to indicate as quickly and accurately as possible whether the first, 
blue word was positive or negative via one of two keys (i.e., “a” and “l” marked as 
“+” and “-“). Participants would neither have to attend nor respond to the second, 
black word.  
The sequence of events in each trial was as follows: First, a fixation point 
(***) was presented for two seconds and replaced by the blue target word, which 
remained on the screen for 100 ms. The black prime was then displayed immediately, 
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150 ms or 300 ms after target offset, creating SOA conditions of -100 ms, -250 ms, 
and -400 ms. The prime remained on screen for 100 ms and was replaced by a blank 
screen until participants responded. After participants responded, the next trial was 
initiated. 
Participants received 18 practice trials at a fixed SOA of -250 ms. During 
practice trials, feedback was given and participants could repeat the trials, if they 
wished, before starting the actual task. The affective priming task consisted of 3 
blocks of 54 trials. Each block had a different SOA. Participants could take a short 
break between blocks. Order of blocks and key assignments were counterbalanced 
between participants. During the experimental trials, no further feedback was given 
and the computer recorded participants’ response times and accuracy. 
The experimental stimuli consisted of 45 positive adjectives (e.g., honest, 
intelligent, free) and 45 negative adjectives (e.g., boring, stupid, difficult), which had 
been pilot-tested to ensure that the positive adjectives were rated overall as more 
positive  than the negative adjectives (1 = negative to 9 = positive; t(1,88) = 67.16, p < 
.001, M = 7.6 vs. M = 2.6). Additionally, 18 neutral nouns were added as control 
primes, which served as a baseline to estimate potential facilitation or interference 
effects. The neutral nouns were pilot-tested common words (e.g., square, glass, 
computer, M = 5.0). Stimuli were presented in blue (target words) or black (prime 
words) on a white background using ‘Courier New’ (18 pt) font. 
Trials were presented in random order and all stimuli were presented once per 
block as either prime or target in random order with the restriction that there was an 
equal number of valence-congruent (9 positive-positive, 9 negative, negative), control 
(9 neutral-positive, 9 neutral-negative) and valence incongruent (9 positive-negative, 
9 negative-positive) word pairs. 
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Results and Discussion 
Response times (RTs) of incorrect responses, below 300 ms (0.6%) and above 
1500 ms (1.4%) were excluded from further analyses.  Average RTs were 705 ms, 
average error rate (ERs) was 11.1 %. Raw RTs were log-transformed to reduce the 
skewedness of the distribution. To facilitate interpretation, we report untransformed 
means throughout the present article. 
 Log-transformed RTs and ERs were subjected to 3(SOA: -100,-250,-400 ms) x 
3(congruent/control/incongruent) repeated measures analyses of variance (ANOVA). 
The analyses revealed a main effect for SOA for RTs and a marginal main effect of 
SOA for ERs, RT: F(2,116) = 19.75, p < .001; ER: F(2,118) = 2.88, p = .06. Also, a 
main effect for Congruency emerged, RTs: F(2,116) = 6.27, p < .005, ERs: F(2,118) 
= 5.56, p =.005. 
 Both main effects were qualified by the predicted SOA x Congruency 
interaction, RTs: F(4,232) = 6.75, p < .001; ERs: F(4,236) = 6.33, p < .001. As shown 
in Table 2.1, participants responded faster and made fewer errors when the target was 
succeeded by a congruent rather than an incongruent prime at an SOA of -100 ms, 
indicating backward affective priming, RTs: F(1,58) = 28.57, p < .0001; ERs: F(1,59) 
= 20.29, p < .0001. As additional contrasts of the control pairs revealed, this effect 
appeared mainly due to interference at both RTs and ERs. However, there was also 
less pronounced, but still (marginally) significant facilitation effect. Participants 
responded faster if the target was succeeded by a control prime than by an 
incongruent prime, a pattern indicative of interference, F(1,58) = 15.40, p < .0005, 
and marginally faster if the target was succeeded by a congruent than by a control 
prime, indicating a marginal facilitation effect, F(1,58) = 3.78, p = .06. Likewise, 
participants made fewer errors if the target was succeeded by a control prime than an 
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incongruent prime, F(1,59) = 13.24, p < .001, and even fewer errors if the target was 
succeeded by a congruent prime than a control prime, F(1,59) = 4.32, p <.05. 
 
Table 2.1: Mean RTs and ERs as a function of SOA and congruence (Experiment 2.1) 
 Congruent Db Control Db Incongruent BAPa 
RTs (ms)       
-100 ms 682 (12) † 694 (31)** 725 43*** 
-250 ms 658 (-11)* 647 (9) 656 -2 
-400 ms 653 (7) 660 (-8) 652 -1 
       
ERs (%)       
-100 ms 8.6 (3.0)* 11.6 (5.1)** 16.7 8.1*** 
-250 ms 9.7 (1.8) 11.5 (-1.4) 10.1 0.4 
-400 ms 10.4 (-0.6) 9.8 (2.0) 11.8 1.4 
Note. a Backward affective priming: Mean of incongruent minus congruent prime condition, b 
Difference between means, †  p < .10; * p < .05;**p<.005, *** p < .0001. 
 
Unexpectedly, the analyses revealed a reversed backward priming effect in the 
RTs when SOA was -250 ms. Participants responded faster when the target was 
succeeded by a neutral prime than by a congruent prime, F(1,58) = 3.89, p = .05.2.2 No 
other relevant RTs and ERs at SOAs of 250 ms and - 400 ms differed significantly, 
RTs: all Fs (1,58) ≤ 1.58, p ≥ .21, ERs: all Fs (1,59) ≤ 2.53, p ≥ .12. Although we did 
not expect this effect, reversed priming effects are not unheard of in affective priming 
research. Typically, they are attributed to automatic correction processes (cf. Glaser, 
2003). In line with this, participants in Experiment 2.1 were explicitly instructed to 
ignore the primes (which may have increased motivation to correct) and the effect 
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occurred at higher SOAs (which may have increase participants' ability to engage in 
correction). 
Experiment 2.1 provided a first empirical demonstration of backward affective 
priming in both reaction times and error rates. As hypothesized, backward affective 
priming was short-lived, and only occurred if the prime succeeded the target at an 
SOA of - 100 ms. These effects were mainly due to interference, although still 
(marginal) facilitation effects were found. 
 
Experiment 2.2 
 
Method 
Participants. Sixty paid volunteers (34 women, 26 men, average age = 23) at 
the Vrije Universiteit Amsterdam participated in the experiment. 
Procedure. The procedure and materials for Experiment 2.2 were identical to 
Experiment 2.1 except that the prime words were presented at SOAs of 100, 250 and 
400 ms before target word onset. 
Results and Discussion 
Data were trimmed and analyzed as in Experiment 2.1. RTs of incorrect 
responses, below 300 ms (2.0 %) and above 1500 ms (2.0%) were excluded from 
further analyses.  Average RTs were 708 ms; average ERs were 10.5%. 
In contrast to Experiment 2.1, the analyses revealed no SOA x Congruency 
interaction (RTs: Fs(4,228) < 1 and ERs: Fs(4,236) < 1). However, the analyses 
revealed again a main effect for SOA for RTs, F(2,114) = 10.02, p < .001 (ER: 
F(2,118) = 2.29, p = .11) and Congruency, RTs: F(2,114) = 11.25, p < .001; ERs: 
F(2,118) = 3.39, p < .05. That is, forward affective priming effects occurred 
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irrespective of whether the prime preceded the target word by 100, 250 or 400 ms. We 
therefore interpret the priming effects in terms of their main effects.  For the sake of 
comparison, the specific means are nevertheless shown in Table 2.2. 
Participants responded overall faster and made marginally less errors at 
congruent word pairs than incongruent word pairs, RTs: F(1,57) = 15.18, p < .0005 
(M = 658 vs. M = 680); ERs: F(1,59) = 3.62, p = .06 (M = 9.8 % vs. M = 10.6%). 
Furthermore, participants responded faster and more accurate on control trials than 
incongruent trials, a pattern indicative of interference, RTs: F(1,57) = 16.10, p < 
.0005 (M = 662 vs. M = 680); ERs: F(1,59) = 5.16, p <.05 (M = 9.8 %  vs. M = 
11.8%).  However, they were equally fast and accurate on congruent trials as control 
trials, indicating an absence of facilitation, RTs: F(1,57) = 1.96, p = .17 (M = 658 vs. 
M = 662), ERs: F(1,59) < 1 (M = 9.8 % vs. M = 9.8 %).  
 
Table 2.2: Mean RTs and ERs as a function of SOA and congruence (Experiment 2.2) 
 Congruent Db Control Db Incongruent FAPa 
RTs (ms)       
100 ms 672 (3) 675 (21) 696 24† 
250 ms 652 (8) 660 (8) 668 16* 
400 ms 650 (2) 652 (20)** 676 26* 
       
ERs (%)       
100 ms 8.6 (-0.6) 8.0 (3.1)* 11.1 2.5* 
250 ms 11.5 (-0.9) 10.6 (1.9) 12.5 1.0 
400 ms 9.4 (1.2) 10.6 (1.2) 11.8 2.4 
Note. a Forward affective priming: Mean of incongruent minus congruent prime condition, b 
Difference between means, †  p < .10; * p < .05;**p<.005, *** p < .0001. 
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Experiment 2.2 replicated forward affective priming effects (e.g. Klauer & 
Musch, 2003) with the current variant of the evaluative decision task. Compared with 
the backward affective priming of Experiment 2.1, forward affective priming lasted 
longer. This could be due to (a) the longer time interval between prime onset and 
response for forward as compared to backward primes, as well as (b) a potentially 
increased sensitivity of stimulus processing prior to target detection. Similar to the 
backward affective priming effects in Experiment 2.1, the forward priming effects in 
Experiment 2.2 were mainly due to interference. 
 
Experiment 2.3 
 
Method 
Participants. Fifty-nine paid volunteers (35 women, 24 men, average age = 
21) at the Vrije Universiteit Amsterdam participated in the experiment. 
Procedure and materials. The procedure and materials for Experiment 2.3 
were similar to Experiments 2.1 and 2.2, except for: (a) the use of photographs instead 
of words and (b) the block-wise manipulation of forward and backward stimulus onset 
asynchrony. 
The prime and target stimuli were 40 positive, 40 negative and 16 neutral 
pictures taken from the International Affective Picture System (i.e. IAPS, Lang, 
Bradley, & Cuthbert, 2001). Based on IAPS norms, the positive pictures were rated as 
more positive than the neutral ones, t(1,54) = 20.48, p < .001 (M = 7.5 vs. M = 5.1) 
and the negative pictures were rated as more negative than the neutral ones, t (1,54) = 
13.71, p <.001 (M = 5.1 vs. M = 2.8). All pictures were presented once in each of the 
four blocks and randomly allocated to the cells of the 3 (prime valence) x 2 (target 
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valence) cells of the stimulus lists. The pictures were presented at 500 x 375 pixels 
and in color before a white (prime) or blue (target) background. 
Participants were given two practice blocks prior to the priming task. In one 
block the primes preceded the targets; in the other block the primes succeeded the 
targets. During the experimental task, participants completed four blocks, each with a 
different SOA (i.e. 250 ms, 100 ms, -100 ms and -250 ms). The order of blocks was 
randomized and before each block the participant was informed about the sequence of 
the block-specific stimulus presentation and reminded of the task. The sequence of 
events was identical to Experiments 2.1-2.2. 
Results and Discussion 
As before, RTs of incorrect responses, below 300 ms (1.4 %) and above 1500 
ms (2.1%) were excluded from analyses.  Average RTs were 705 ms, average ER was 
11.4%. 
Log-transformed RTs and ERs were subjected to a 4 (SOA: 250, 100, -100, -
250 ms) x 3 (Congruency: congruent, control, incongruent) repeated measures 
analyses of variance (ANOVA). Both analyses revealed a main effect of SOA, RTs: 
F(3,174) = 8.89, p < .001; ERs: F(3,174) = 4.52, p < .005, and a main effect of 
Congruency, RTs: F(2,116) = 12.60, p < .001; ERs: F(2,116) = 17.51, p < .001. The 
main effects of the RTs were qualified by a SOA x Congruency interaction, RT: 
F(6,348) = 2.12, p = .05. In the ERs still a marginal SOA x Congruency interaction 
was found ER: F(6,348) = 1.87, p < .10. Table 2.3 displays the relevant means. 
 At an SOA of 250 ms, participants responded marginally significantly faster 
and more accurate to congruent and incongruent picture pairs, RTs: F(1,58) = 2.76, p 
= .10; ERs: F(1,58) = 3.50, p = .07. At an SOA of 100 ms and -100 ms, participants 
responded faster and more accurate to the target picture of congruent than incongruent 
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picture pairs, RTs: F(1,58) = 28.42, p < .0001, F(1,58) = 6.05, p < .05, ERs: F(1,58) = 
16.98, p = .0001, F(1,56) = 15.02, p < .0005. Finally, at an SOA of -250 ms, 
participants responded equally fast on congruent and incongruent picture pairs, 
F(1,58) < 1, although participants still were more accurate to congruent and 
incongruent picture pairs, F(1,58) = 4.87, p < .05. That is, there was again evidence of 
short-lived forward and backward affective priming, which again was somewhat 
longer lasting in for forward than backward affective priming.  
 
Table 2.3: Mean RTs and ERs as a function of SOA and congruence (Experiment 2.3) 
 Congruent Db Control Db Incongruent APa 
RT (ms)       
250 ms 670 (-13) 657 (25)** 682 12† 
100 ms 711 (14) 725 (33)* 758 47*** 
-100 ms 711 (-2) 709 (30)* 739 28* 
-250 ms 714 (-11) 703 (13) 716 2 
       
ER (%)       
250 ms 8.4 (0.1) 8.5 (2.7) † 11.2 2.8† 
100 ms 8.1 (0.6) 8.7 (6.0)** 14.7 6.6*** 
-100 ms 10.1 (1.9) 12.0 (6.8)*** 18.8 8.7** 
-250 ms 9.7 (2.4) 12.1 (2.1) 14.2 4.5* 
Note. a Affective priming: Mean of incongruent minus congruent prime condition,b Difference 
between means, †  p < .10; * p < .05;**p<.005, *** p < .0001. 
 
As the comparison with the neutral control pairs revealed, participants were 
faster and made (marginally) less mistakes at an SOA of 250 ms, when the target was 
preceded by a neutral in contrast to incongruent prime, RTs: F(1,58) = 13.03, p < 
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.001, ERs: F(1,58) = 3.07, p < .10. In contrast, participants again were equally fast 
and accurate at congruent than neutrally primed targets, RTs and ERs: both F(1,58) < 
1.  Likewise, at SOAs of 100 ms and -100 ms, participants were faster and made less 
mistakes when the target was accompanied by a neutral rather than incongruent prime, 
RTs: F(1,58) = 6.73, p = .01, F(1,58) = 7.80, p < .01, ERs: F(1,58) = 11.92, p = .001, 
F(1,58) = 18.09, p <.0001. In contrast, at both SOAs participants were equally fast 
and accurate at congruent than neutrally primed targets, RTs and ERs: all Fs(1,58) ≤ 
2.04, p ≥ .16. Finally, at an SOA of -250 ms, no RTs and ERs differed significantly 
from those of neutrally primed pairs, RTs and ERs: all Fs (1,58) ≤ 2.63, p ≥ .11. 
In sum, both RTs and ERs in Experiment 2.3 displayed forward and backward 
affective priming effects, which were solely due to interference. Again, forward 
affective priming was somewhat more longer-lasting than backward affective 
priming. In particular, forward affective priming was apparent at SOAs of 100 ms and 
250 ms for both RTs and ERs, whereas backward affective priming was only apparent 
at -100 ms in both RTs and ERs, and only in the ERs at -250 ms. 
 
General Discussion 
 
To date, literally hundreds of studies have examined forward affective priming 
effects (Fazio, 2001; Klauer & Musch, 2003). The present research investigated the 
potential existence of backward affective priming. Consistent with the existence of 
backward affective priming, Experiments 2.1 and 2.3 found that evaluative targets 
were evaluated more quickly and more accurate, when they were succeeded by 
evaluatively congruent rather than incongruent primes. The present research is thus 
the first to confirm the existence of reliable backward affective priming effects.   
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Why did the present research obtain reliable backward priming effects, where 
previous research failed to do so? For various reasons, we believe that the present 
paradigm may have allowed backward affective priming to emerge more readily than 
in previous research (Hermans et.al., 2001; Klauer et.al, 1997). First, shorter target 
presentation durations in combination with short SOAs allowed the affective primes 
to meddle with very early stages of target processing. If affective primes appear later, 
they tend to lose their ability to influence target processing or might even yield 
reverse priming effects (Glaser, 2003). Second, we presented both targets and primes 
on the same location of the visual field. Spatial overlap makes it more difficult to 
perceptually separate primes and targets (Hermans et.al., 2001), and thus contributes 
to the strength of affective priming. Third, by allocating all stimuli at random to either 
prime or target positions within each block, targets in one block may become primes 
in later blocks. This so-called set relation is known to increase existing priming 
effects (Glaser & Glaser, 1989). Notably, the existence of a set relation is not 
necessarily an artifact, given that objects in real life may also switch between being 
focal targets and background primes.  
The present research also explored the time course of backward affective 
priming. In particular, Experiments 2.1 and 2.3 found strong backward affective 
priming if the prime succeeded the target by 100 ms. If the prime succeeded the target 
by 250 ms, backward priming was  much less reliable, in that Experiment 2.1 showed 
no effects and Experiment 2.3 showed only an effect in the ERs. Finally, Experiment 
2.1 showed that if the prime succeeded the target by 400 ms, backward priming had 
disappeared. Experiments 2.2 and 2.3 observed similar, yet longer lasting forward 
affective priming effects. Taken together, the time course of backward priming 
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appears to be short-lived and similar to the time course of forward affective priming, 
in line with our model in Figure 2.1. 
Most priming effects in the present research were due to interference of 
evaluatively incongruent material. As such, both forward and backward affective 
priming appear primarily due to the interference or the “meddling in” of the prime 
valence with ongoing target processing (Wentura & Rothermund, 2003). A reason for 
this could again be found in the short stimulus presentation and SOAs. Possibly, 
shorter stimulus presentations do not allow for facilitation to emerge. Both 
interference and facilitation effects have been found in previous forward affective 
priming research (e.g., Hermans, De Houwer, & Eelen, 1994). Thus, future research 
may yet reveal conditions under which strong and reliable facilitatory backward 
affective priming effects are obtained. 
Whereas affective priming effects were initially explained in terms of 
spreading activation (Fazio et al., 1986), recent research has emphasized the role of 
Stroop-like interference as potential mechanism of affective priming effects (e.g., 
Klauer & Musch, 2003; De Houwer, 2003). In line with this, in the present research, 
affective primes appeared mainly to interfere with target processing. Consequently, 
though the observed backward priming effects may still allow for spreading activation 
processes, the present research favors a Stroop-like account (e.g., Klauer & Musch, 
2003). With regard to the adaptiveness of backward affective priming, its major 
function may thus be to alert people of significant changes in their environment, 
rather than to facilitate congruent processing. 
Another potentially relevant mechanism can be found in compound cue theory 
(Ratcliff & McKoon, 1988). This theory proposes that during binary decision tasks, 
prime and target combine to form a compound cue to memory, whereby the 
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familiarity of this compound then serves as basis for decision. Because participants in 
the present research were exposed to primes and targets at short stimulus durations 
and asynchronies, it is conceivable that both stimuli were initially perceived as a 
compound. As long as the pair is congruent in valence, reactions are fast and accurate, 
given that participants do not have to separate prime from target activation and can 
respond to the overall compound instead. If prime and target differ in valence, 
however, participants have to sort out the components of the compound, which takes 
more time and increases the chance of error. 
More generally, the present research adds to our understanding of the 
continuous nature of evaluative processing. In everyday life, we are continuously 
exposed to a complex and dynamic environment, in which rapid changes can signal 
potential opportunities or danger at any time. Ignoring these changes may sometimes 
come at serious costs to the individual. Therefore, and in line with the socially 
situated cognition approach (SCC, Smith & Semin, 2004), people clearly profit from 
an automatic evaluation mechanism that still monitors an individuals environment to 
some degree, after it started thinking about some object. The rapidness of forward and 
backward priming effects may optimally allow for fast responding to our environment 
and to environmental changes. 
Limitations and future research 
The present research relied exclusively on the evaluative decision task. This is 
the most popular paradigm in the affective priming literature and yields reliable 
effects (Klauer & Musch, 2003). Nevertheless, the task requires explicit evaluation of 
the target stimuli. Consequently, the evaluative decision task has an overlap between 
the relevant prime properties and target responding, which fosters Stroop-like effects 
(De Houwer, 2003). Further research should examine whether backward affective 
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priming can also be found in less explicit evaluative contexts, like the naming task 
(e.g. naming task, Hermans et al., 1994). This way, researchers can test more 
thoroughly whether spreading activation plays a role in backward priming. 
In the present backward priming studies, the target was overwritten by the 
prime. Care was taken to assure that the target was presented for the full presentation 
duration2.3. However, participants may still have failed to attend to the target at some 
trials. This could have lead participants to guess the valence of the target by using the 
prime, leading to a congruency effect in the ERs (Klauer, 2005, personal 
communication). Still, this would not explain the effects found in the RTs. If 
participants indeed failed to attend to the target, the valence of the target and its 
congruency with the prime should not matter. Furthermore, if attentional slips would 
be pervasive, one would expect participants to respond more slowly when the target is 
primed backwards as compared to forwards. Such a general slow-down was not 
observed in Experiment 2.3. Notably, even if one grants that guessing might have 
contributed to backward affective priming, the present results retain their ecological 
relevance given that in real life successively seen stimuli often mask each other. 
Future research may address this issue by applying spatially separate primes and 
targets and thereby close the gap between present and previous studies on backward 
affective priming (cf. Klauer et.al.1997, Hermans et.al., 2001). 
Finally, the control primes in the present research require further 
consideration. In temporal backward priming the target is presented before the prime. 
The evaluation of the target may thus have colored the subsequent ‘neutral’ prime 
(e.g., Murphy & Zajonc, 1993). This consideration only holds for backward priming 
effects (Experiment 2.1 and 2.3). In trials where the prime precedes the target 
(Experiment 2.2 and 2.3) similar interference effects were found than in backward 
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priming research. Nevertheless, some caution is warranted in drawing conclusions 
about the relative contribution of facilitation versus interference in backward affective 
priming. Further research may use different kinds of ‘neutral’ stimuli like letter-
strings or dots, and compare the relative contribution of facilitation and interference 
effects with different baselines. 
Concluding remarks 
 
 The world in which we live is a complex and dynamic place in which rapid 
shifts in opportunities and threats can occur at all times. Therefore, people need to 
continuously monitor their environment for changes (Smith & Semin, 2004). The 
present research takes a first step in examining continuous evaluation processes by 
providing evidence that affective priming is not a discrete event, but also occurs after 
people have detected a target for evaluation. Even when the prime is late, people still 
evaluate.
 Chapter 3: 
Between Good and Evil - 
The Interaction between  
Forward and Backward Affective Priming 
*
 
 
People are remarkably efficient in evaluating just about anything that enters 
their perceptual field. Indeed, people's positive and negative reactions to 
environmental stimuli can be automatically primed within a fraction of a second 
(Bargh et al., 1992; Fazio et al., 1986).  Such “affective priming” responses are 
pervasive and have been implicated in person perception (Stapel et al., 2002), 
intergroup behavior (Fazio, Jackson, Dunton, & Williams, 1995; Wittenbrink, Judd, & 
Park, 2001a), motivation (Ferguson & Bargh, 2003; Neumann, Förster, & Strack, 
2003), mood (Chartrand, van Baaren, & Bargh, 2006; Jostmann, Koole, van der Wulp, 
& Fockenberg, 2005), stereotyping (Chartrand et al., 2006), and the self (Hetts, 
Sakuma, & Pelham, 1999; Koole, 2004). 
To date, affective priming research has focused almost exclusively on a single 
shot frame in which a single prime stimulus influences processing of a subsequent 
target. In everyday life, however, people’s environments are often complex and ever-
changing. The question thus arises how affective priming phenomena might function 
in more complex and dynamic environments (Bargh, 2006). In the present research, 
we sought to gain some initial insight on this important issue. More specifically, we 
investigated affective priming in an environment in which individuals with varying 
processing goals encounter multiple multi-faceted stimuli that can each be primes or 
targets. Our theoretical approach to affective priming was guided by a socially 
situated cognition (SSC) perspective (Smith & Semin, 2004), which highlights the 
flexible and dynamic functions of affective priming. 
                                                 
* This chapter is based on Fockenberg, DA., Semin, G.R., & Koole, S.L. (2007). Between 
good and evil: The interaction between forward and backward priming. Manuscript under 
review. Please do not cite without permission of the authors. 
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In the following, we first discuss traditional perspectives on affective priming. 
We then consider how the SSC approach complements these traditional perspectives. 
Notably, we discuss the SSC approach to clarify the theoretical basis for our 
predictions, not because we seek to test it in its entirety. Finally, we report five 
experiments that examined affective priming within a dynamic processing context.  
 
Traditional Approaches to Affective Priming 
 
Most affective priming research has used the evaluative decision task (Fazio et 
al., 1986), which was adapted from semantic priming research (McNamara, 2005; 
Neely, 1991). In the evaluative decision task, participants are exposed to positive or 
negative primes and targets in close succession, and have to indicate as quickly and as 
accurately as possible whether the target stimulus is positive or negative. The standard 
finding is that evaluations are faster and/or more accurate when they are preceded by 
a valence-congruent prime in contrast to valence-incongruent prime –a pattern which 
has become known as the affective priming effect (Hermans et al., 1994).  
Subsequent affective priming research has examined the automaticity and 
generalizability of the effect across different kinds of stimuli. This research has 
established reliable affective priming effects using primes as words, pictures, sounds 
and odors (Hermans, Baeyens, & Eelen, 1998; Hermans et al., 1994; Sollberger et al., 
2003), and with supraliminal and subliminal primes (Fazio et al., 1986; Greenwald et 
al., 1995).  Moreover, affective priming has been found using different tasks on the 
target stimuli, such as lexical decision tasks, naming tasks, and Simon tasks (Klauer & 
Musch, 2003). 
Research has identified two notable characteristics of affective priming. First, 
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affective priming effects are of limited duration. Affective priming is generally most 
robust if the prime precedes the target within 300 ms (Klauer & Musch, 2003). If a 
prime precedes a target for a longer time, affective priming effects are often absent 
(e.g., Fazio et al., 1986). Second, the strength of affective priming varies due to 
changes in relevance of the affective dimension to focal processing. Affective priming 
is most robust when valence classification is explicitly required in the experimental 
task, such as in the evaluative decision task (Fazio et al., 1986). Affective priming is 
less robust or absent when valence is irrelevant to the focal task, such as in the naming 
task (e.g., Hermans et al., 1994; Klauer & Musch, 2001), the lexical decision task 
(Klinger, Burton, & Pitts, 2000) or other decision tasks on other categories than 
valence (De Houwer et al., 2002). Even the mere presence of another salient 
categorical prime property may suffice to eliminate affective priming effects 
(Storbeck & Robinson, 2004). The short-lived and conditional nature of affective 
priming has led some researchers to question the relevance of affective priming for 
more complex everyday life situations (Klauer, 1998). 
Affective priming effects have traditionally been explained in terms of 
spreading activation between stable object evaluation associations in the semantic 
network (Fazio, 1990; Fazio et al., 1986). However, a number of researchers have 
observed important parallels between affective priming and cognitive interference 
effects (i.e., Stroop effects, Klauer et al., 1997; Wentura, 1999). Accordingly, there is 
now a widespread consensus that affective priming is often due to the response 
conflict that arises when the prime and target elicit different response tendencies 
(Klauer & Musch, 2003). Notably, there is no inherent contradiction between 
spreading activation and response conflict mechanisms. Indeed, recent theories have 
incorporated both types of mechanisms into a larger framework (Wentura & 
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Rothermund, 2003). 
 
A Socially Situated Approach to Affective Priming 
 
A basic, though often implicit, assumption in the literature is that the affective 
priming effect reflects the activation of a single, previously stored, evaluative 
representation associated with the priming stimulus. Recently, however, researchers 
have pleaded for a more situated approach to human cognition and social cognition in 
particular (Niedenthal et al., 2005; Smith & Semin, 2004). In their socially situated 
cognition (SSC) approach, Smith and Semin (2004) proposed that behavior should be 
analyzed as a function of the interaction of the organism with its specific 
environment. Because of the inherently variable nature of the social world, inner 
representations do not suffice to direct appropriate and adaptive behavior. Instead, 
behavior emerges from continual sensori-motor interaction with the world. 
The SSC perspective fits with a broader theoretical movement to examine how 
priming processes relate to complex real-life phenomena (Arndt, Cook, & Routledge, 
2004; Bargh, 2006; Stapel & Koomen, 2006). As such, the SSC approach casts new 
light on the adaptive functions of affective priming. From an SSC perspective, one 
can think of evaluations as ‘on-the-spot’ or ‘situated’ constructions (Ferguson & 
Bargh, 2003; Fockenberg, Koole, & Semin, 2006; Smith & Semin, 2004). Affective 
priming effects may thus arise because people are continuously monitoring their 
environment for adaptive purposes. Any process that has a continuous monitoring 
function has to be refreshed ever so often to maintain responsiveness to actual 
processing demands and to detect significant changes in the environment. Thus, the 
SSC perspective regards the short duration of affective priming effects as an adaptive 
Chapter 3: Between Good and Evil 
 
 47 
feature. Indeed, if affective priming effects were longer lasting, they would lose their 
responsiveness to rapid changes, so that their adaptive significance would be 
compromised. 
The SSC approach also considers the goal dependence of affective priming as 
adaptive. This is because automatically activated evaluations may be more relevant in 
certain contexts than in others. So, for example, evaluative information is diagnostic 
in situations where people need to determine whether to buy a product, talk to a 
stranger, or to decorate their office. Attending to evaluative information is less 
adaptive, however, if they want to determine how affordable the product is, what 
gender the stranger has, or whether the table fits through the office door. Whereas 
evaluative information can directly flow into thought and action in the former 
instance, it may be irrelevant or even contra-productive in the latter. Therefore, the 
strength of the priming has to be flexible to allow for optimal adaptation of priming 
influence to present circumstances. This flexibility is reflected in the variability of 
priming effects due to changes in task relevance. 
According to the SSC approach, affective processing is a continuous process 
that is closely coordinated with changes in the environment. Accordingly, evaluations 
may also become activated after presentation and during the processing of a target 
stimulus, giving rise to backward affective priming3.1. In backward affective priming, 
the evaluative prime succeeds the target stimulus and possibly influences ongoing 
target processing. In line with this reasoning, Fockenberg et al. (2006) found evidence 
for backward affective priming effects. Two experiments observed backward affective 
priming using either words or pictures as stimuli. Within the same paradigm, forward 
affective priming effects were somewhat longer-lasting than backward affective 
priming effects. Both types of priming effects were mainly due to interference. 
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Overall, the existence of backward affective priming fits with the notion that affective 
priming is driven by continuous evaluation processes. 
 
When Forward meets Backward Affective Priming 
 
The recent evidence for forward and backward affective priming raises some 
intriguing questions about the nature of automatic evaluation in a dynamic stimulus 
environment. In a dynamic environment, people will encounter multiple affective 
stimuli that occur in close succession of each other. Consequently, people will often 
find themselves in situations in which they simultaneously encounter affective primes 
that precede and succeed a given target. In other words, in many real-life situations, 
people will encounter both forward and backward affective primes in processing a 
target. As such, the question arises how forward and backward primes may jointly 
influence target processing. 
On the basis of the SSC perspective, we regard affective priming as an 
adaptive monitoring mechanism that operates in continuously refreshed, short time 
windows. These time windows allow for optimal responsiveness to rapid changes, as 
well for a flexible integration of prime information into higher mental processes. We 
assume that prime activation generally has an additive effect within these time 
windows. Due to refreshment of the system, prime activation rapidly decays. That is, 
primes that are temporally further removed from other stimuli have no effect on the 
processing of those, unless the primes are reinforced by new stimulation or higher 
mental processes. As the temporal distance between prime and target increases, prime 
activation can also be subjected to correction processes, so that primes may yield 
contrastive effects over time (e.g., Fockenberg et al., 2006). 
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To our knowledge, the interaction between forward and backward affective 
priming has not yet been directly examined. Nevertheless, some research has 
addressed the interaction of multiple forward primes, which is potentially relevant in 
the present context. Some research in semantic priming literature found an additive 
effect of forward primes (Balota & Paul, 1996; Wentura & Frings, 2005). In addition, 
research that examined the influence of repeated affective primes of the same valence 
onto people’s subsequent moods provides evidence for a cumulative effect of 
affective primes (Chartrand et al., 2006; Jostmann et al., 2005; Stapel et al., 2002). In 
brief, both theoretical considerations and empirical findings suggest that multiple 
primes are likely to have an additive effect on focal processing. 
One recent set of studies suggests that multiple affective primes could also 
interact in a non-additive manner. Specifically, Gawronski, Deutsch, and Seidel 
(2005) presented two consecutive affective primes in the evaluative decision task. 
Both primes varied independently in valence. Across experiments, a reversed priming 
effect was found: the priming effect of the second prime was enhanced by an 
incongruent rather than congruent first prime. As a recent reanalysis of Gawronski et 
al.’s data (Fockenberg, Koole, & Semin, in press) further revealed, the first prime also 
yielded reversed priming effects with regard to the target: target processing was 
fastest if the valence of the first prime was incongruent rather than congruent with the 
valence of the target. These findings suggest that affective priming with multiple, 
variable primes may yield reversed priming effects. However, similar reversed 
priming effects have also been reported in other affective priming research (e.g., 
Fockenberg et al., 2006; Glaser & Banaji, 1999; Hermans, 1996; Klauer et al., 1997). 
These reverse priming effects are commonly attributed to conditional, automatic 
Chapter 3: Between Good and Evil 
 
 50 
correction processes (Glaser, 2003). It is thus possible that Gawronski et al.’s findings 
were driven by task-induced correction processes.  
 
Present Research and Hypotheses 
 
Our chief goal in the present research was to provide a systematic examination 
of the interaction between forward and backward affective priming effects over time 
for relevant and irrelevant prime properties. To this end, we conducted five 
experiments. In all experiments, participants were presented with two primes within 
trials, one preceding and one succeeding the target object (i.e., a forward and a 
backward prime). Our general expectation was that forward and backward affective 
priming would have additive effects. 
Because affective priming effects are known to depend on the time interval 
between prime and target presentation, we varied stimulus onset asynchronies (SOAs) 
in Experiments 3.1-3.5. For the sake of comparison, forward and backward SOAs 
where hereby manipulated pair-wise, so that the forward and backward prime always 
had the same temporal distance towards the onset of target presentation. As both 
forward and backward priming effects have been reported at short SOAs (Fockenberg 
et al., 2006), we expected an additive effect of forward and backward primes at the 
short SOAs. As forward priming effects have been shown to be longer-lasting than 
backward priming effect, however, the relative impact of forward primes is likely to 
increase as compared to backward primes at longer SOAs. This as the backward 
priming effects should again dissipate before the forward priming effects. We thus 
predicted that, at longer SOAs, only the impact of forward primes would be apparent. 
Experiments 3.2-3.5 examined affective priming effects on relevant and 
irrelevant stimulus dimensions (Klauer & Musch, 2002). Experiment 3.2 sought to 
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replicate and extend Experiment 3.1 by including gender as a second salient 
categorical dimension. To our knowledge, no research to date has explicitly addressed 
the interaction of multiple primes with varying relevance to the focal task. However, 
in line with findings of priming with single forward primes (Klauer & Musch, 2002; 
Storbeck & Robinson, 2004), we expected that relevant prime properties would elicit 
stronger and longer-lasting priming effects than irrelevant prime properties. We thus 
expected to find strong priming effects for the relevant dimension (i.e., valence), and 
weaker or absent priming effects for the irrelevant dimension (i.e., gender). This 
asymmetry should be particularly manifest after the onset of target processing (i.e., 
backward priming), as the mind actively separates the weed from the chaff in order to 
complete the focal task (cf. Macrae, Bodenhausen, & Milne, 1995; Wentura & 
Rothermund, 2003). 
In Experiment 3.3, the relevant and irrelevant target dimensions were reversed, 
in that participants performed a gender decision task on the same stimuli as in 
Experiment 3.2. Here, we tested whether affective priming effects are manifested 
when valence is irrelevant to the task, whereas the other category (i.e., gender) is 
relevant. Analogous to Experiment 3.2, we expected to find strong gender priming, 
and weaker affective priming effects, which we expected to be most prominent for 
forward primes. 
Finally, Experiment 3.1 – 3.3 used schematic faces as experimental stimuli 
(Öhman, Lundquist, & Esteves, 2001) . Although these stimuli were highly 
controlled, the recurrent presentation of identical faces may arouse concerns regarding 
identity priming. That is, one could argue that in Experiment 3.1 – 3.3 we tested for 
changes within objects, but not across objects. The perception of within-person 
changes in facial affect is interesting in its own right and, indeed, has recently become 
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the focus of intense research efforts (Hugenberg & Bodenhausen, 2003, 2004; 
Niedenthal, Brauer, Halberstadt, & Innes-Ker, 2001; Niedenthal, Halberstadt, J., & 
Innes-Ker, 2000). Nevertheless, our theoretical analysis extends to affective priming 
across different objects. Therefore, in Experiment 3.4 and 3.5 we sought to replicate 
the results of Experiment 3.2 and 3.3, using pictures of real people and addressed the 
potentially confounding influence of identity priming by using different faces within 
trials. 
Experiment 3.1 
 
Experiment 3.1 provided an initial investigation of the interaction between 
forward and backward affective priming in the evaluative decision task. As affective 
stimuli, we used schematic human faces that were developed by Öhman and 
associates (Öhman, Lundquist, & Esteves, 2001). We chose to use facial stimuli 
because the human face is a particularly strong affective stimulus (Zajonc, 1998) and 
because the processing of facial affect is highly relevant in almost all social 
interaction contexts (Ekman, 1992). Of particular relevance, human faces have been 
found to elicit robust affective priming effects (e.g., Banse, 1999; 2001; Fazio et al., 
1995; Murphy & Zajonc, 1993) . 
 Affective primes in Experiment 3.1 were presented at two different SOAs, 150 
and 250 ms. These SOAs were selected on the basis of past affective priming 
research. Research on forward affective priming has found that affective priming is 
most reliable at SOAs below 300 ms (Klauer & Musch, 2003). Research on backward 
affective priming has found that affective priming is only reliable at SOAs below 250 
ms (e.g., Fockenberg et al., 2006). 
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Method 
Participants and design. Eighty-nine paid volunteers (58 women, 31 men, 
average age = 21 years) at the Vrije Universiteit Amsterdam participated in the 
experiment. The experiment had a 2(SOA: ±150 ms, ± 250 ms) x 3(Forward 
Congruency) x 3(Backward Congruency) within subject design. Order of blocks was 
randomized and response key assignment was counterbalanced between subjects. 
Procedure and materials. Upon arrival, participants were led to individual 
cubicles with computers. The rest of the experiment was administered by a computer 
program that was created using E-Prime software (Schneider, Eschman, & Zuccolotto, 
2002). The program informed participants that they were about to participate in a 
concentration task, which in reality consisted of the evaluative decision task. In 
particular, they would be repeatedly exposed to three faces, whereby the second face 
would be presented in red, the other two in black. Their task would be to indicate 
whether the second, red face was either positive or negative via one of two keys (i.e., 
“a” and “l”, labeled as “+” and “-“). Furthermore, the participants would neither have 
to attend nor to respond to the first and last black faces. The experimental stimuli 
consisted of schematic drawings of angry, neutral or happy human faces. These 
stimuli had been developed by Őhman, et al. (2001) and pre-tested in our participants’ 
sample (Jostmann et al., 2005). The stimuli were presented in black or red at 140 x 
152 pixels (see Figure 3.1a). 
 
Figure 3.1a. Stimuli Experiment 1. 
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Participants received 18 practice trials, so that each unique combination of 
faces was presented once. During practice trials, feedback was provided and 
participants were given the opportunity to repeat the practice trials, if they wished, 
before starting the actual task. The subsequent evaluative decision task consisted of 4 
blocks of 54 trials. All 4 blocks were presented once in random order. Two of the 
blocks had a forward and backward SOA of 150 ms, the other two a forward and 
backward SOA of 250 ms. Within each block each unique combination of stimuli was 
presented three times. Participants could take a short break between blocks. During 
the experimental trials, no feedback was given and the computer recorded 
participants’ response time and accuracy. 
The sequence of events in the evaluative decision task was as follows: First, a 
fixation point (***) was presented for two seconds and replaced by the first black face 
(i.e., forward prime), which remained on the screen for 100 ms. The forward prime 
was replaced by a blank screen for 50 or 150 ms (creating a SOAs of 150 and 250 ms, 
respectively). After that the red target was presented for 100 ms. The red target face 
was replaced by a second blank screen, which was presented as long as the first blank 
screen. Next, the second black prime was presented for 100 ms, which was replaced 
by a blank screen until participants responded. 
Results 
Four participants (4.5 % of the entire sample) were excluded as outliers from 
all analyses, because they made more errors than three standard deviations of the rest 
of the sample (i.e., ≥ 42.7%). Response times of incorrect responses, below 300 ms 
(1.5 %) and above 1500 ms (2.1 %) were excluded from analyses. Average response 
times (RTs) were 585 ms, average error rates (ERs) were 12.0 %. Log-transformed 
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RTs and ERs were subjected to a 2(SOA: 150, 250) x 3 (Forward Congruency) x 
3(Backward Congruency) repeated measures analyses of variance (ANOVA). 
Because we expected a significant interaction of forward and backward 
priming with SOA, and for the sake of clarity, we report throughout the article only 
the significant interaction effects at the highest order, accompanied by the respective 
planned contrasts. The simple main effects will only be referred to in the text, if they 
add further information or when no interaction effects were found. The F and p values 
of all unmentioned effects can be found in the Appendix of this dissertation. To 
facilitate interpretation, we report untransformed means throughout the present article. 
Affective priming effects 
Both analyses revealed no significant three way interaction, RT: F(4,336) = 
1.00, p = .41; ER: F(4,336) = 1.12, p = .35. Both SOA x Forward Congruency and 
SOA x Backward Congruency interactions were significant, however, RTs: F(2,168) 
= 4.91, p = .008, F(2,168) = 23.41, p < .001; ERs: F(2,168) = 17.13, p = .001, 
F(2,168) = 23.62, p < .001. 
As revealed by specific contrasts participants displayed robust forward 
priming effects at both SOAs. That is, at an SOA of 150 ms, participants responded 
faster and more accurately if the target was preceded by a congruent than incongruent 
prime, RT: F(1,84) = 97.56, p < .0001 (M = 611 vs. M = 681); ER: F(1,84) = 55.56, p 
< .0001 (M = 10.9% vs. M = 22.0%). Likewise, at an SOA of 250 ms, participants 
responded faster and more accurate if the target was preceded by a congruent than 
incongruent prime, RT: F(1,84) = 43.03, p < .0001 (M = 524 vs. M = 561); ERs: 
F(1,84) = 23.11, p < .0001 (M = 7.6% vs. M = 12.0%). 
In contrast, specific contrasts only revealed backward priming effects at an 
SOA of -150 ms, but not at an SOA of -250 ms. That is, participants responded faster 
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and more accurate if the target was succeeded by a congruent than incongruent prime 
by 150 ms, RT: F(1,84) = 64.70, ps <. 0001 (M = 610 vs. M = 677); ER: F(1,84) = 
52.59, p < .0001 (M = 10.3% vs. M = 19.0%). However, participants responded 
equally fast and accurate if the prime succeeded the target by 250 ms, RT: F(1,84) < 1 
(M = 535 vs. M = 541) ; ER: F(1,84) < 1 (M = 9.3% vs. M = 9.4%). 
That is, the data show clearly the expected forward – backward asymmetry, 
and consequently additive effects of forward and backward primes at short SOAs (i.e., 
± 150 ms), but only forward priming effects at higher SOAs (i.e.,  ± 250 ms). This 
shift from additive forward and backward priming to forward priming is also reflected 
in the overall means (see Table 3.1).  
At short SOAs, participants were fastest and most accurate if targets were 
embedded in congruent primes. Participants were slower and less accurate if either 
forward or backward prime was incongruent, RTs: Fs(1,84) ≥ 35.71, ps <.0001; ERs: 
Fs(1,84)  15.95, ps < .0001. Finally, participants were slowest and the least accurate if 
the target was embedded in incongruent primes, RTs: Fs(1,84) ≥ 18.29, ps <.0001, 
ERs: Fs(1,84) ≥ 29.30, p < .0001. In contrast, at the longer SOA, participants were 
faster when the target was preceded by a congruent in contrast to incongruent prime, 
RTs: Fs(1,84) ≥ 21.69, p < .0001: ERs: Fs(1,84) ≥ 6.40, ps ≤ .01, whereas congruency 
of backward primes had no effect, RTs + ERs: all Fs(1,84) < 1 .That is, at higher SOA 
participants responded equally fast and accurately when the backward prime was 
congruent or incongruent, regardless of the forward prime. 
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Table 3.1. Response time and Error rates per Prime Direction, Congruency and SOA 
(Experiment 3.1) 
Reaction times (ms)  Backward   
Forward Congruent Neutral Incongruent  
Congruent 5761 6172 6413 SOA = 150 
Neutral 6062 64234 6845 (ø645 ms)* 
Incongruent 6504 68856 7056  
     
Congruent 5181 524124 528123 SOA = 250 
Neutral 52623 53213 5303 (ø538 ms) 
Incongruent 5604 5604 5654  
Error Rates (%)     
Congruent 7.51 12.02 13.224 SOA = 150 
Neutral 7.31 10.82 17.534 (ø14.9 %) 
Incongruent 16.14 23.55 26.35  
     
Congruent 7.91 7.31 7.71 SOA = 250 
Neutral 8.01 7.11 8.41 (ø9.2 %) 
Incongruent 11.92 11.92 12.22  
Notes. Different exponents refer to significantly different values (for a given SOA and 
relevance.) *The means of the overall RTs and ERs per SOA are based on the analyses of the 
relevant dimension. 
 
Facilitation vs. Interference 
To assess whether the present forward and backward priming effects were due 
to facilitation and/or interference, we compared RTs and ERs after congruent and 
incongruent forward/backward primes with those after neutral forward/backward 
primes. Consequently, any potential facilitation effect has to be considered as relative 
to a neutral stimulus. In line with common findings (e.g. Glaser & Glaser, 1989) there 
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was a significant SOA main effect across all studies reported here. This indicated that 
participants appeared to be generally slower and less accurate, if the target was 
embedded within primes at shorter than longer SOAs (see Table 3.1). That is, primes 
appear to interfere in general with target processing, only less so for congruent than 
incongruent information (at least at short SOAs). Further research may have to 
investigate whether and if under what circumstances primes may facilitate target 
processing in an absolute manner (i.e., relative to no stimulation at all).3.3 
As revealed by a comparison of valenced primes with neutral primes, 
participants responded faster if the target was preceded by a congruent than neutral 
prime by 150 ms, indicating forward facilitation, F(1,84) = 29.82, p < .0001 (M = 611 
vs. M = 644). No forward facilitation was found in the ERs, however, F(1,84) = 1.34, 
p = .25 (M = 10.8 vs. M = 11.8). Also, participants responded faster and more accurate 
at this SOA after a neutral than incongruent prime, indicating forward interference, 
RT: F(1,84) = 38.86, p < .0001 (M = 644 vs. M = 681), ER: F(1,84) = 63.00, p < 
.0001 (M = 11.8 vs. M = 22.0). Likewise, at an SOA of 250 ms, participants 
responded faster after a congruent than neutral prime, indicating facilitation, F(1,84) = 
8.06, p < .001 (M = 524 vs. M = 529). Again, no facilitation was found in the ERs, 
however, F(1,84) < 1 (M = 7.6 vs. M = 7.8). Also, participants responded faster and 
more accurate after a neutral than incongruent prime, indicating interference, RT: 
F(1,84) = 45.19, p < .0001 (M = 529 vs. M = 561), ER: F(1,84) = 24.86, p < .0001 (M 
= 7.8 vs. M = 12.0).  
Likewise, participants responded faster and more accurate if the target was 
succeeded by a congruent than neutral prime, indicating backward facilitation, RTs: 
F(1,84) = 34.63, p < .0001 (M = 610 vs. M = 649); ERs: F(1,84) = 34.75, p < .0001 
(M = 10.3 vs. M = 15.4). Also, participants responded faster and more accurate if the 
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target was succeeded by a neutral than incongruent prime, indicating backward 
interference, RTs: F(1,84) = 12.54, p < .001 (M = 649 vs. M = 677); ERs: F(1,84) = 
11.11, p = .001 (M = 15.4  vs. M = 19.0).  At an SOA of -250 ms no backward 
facilitation or interference effects emerged, all Fs(1,84) ≤ 1.00, ps ≥ .32. 
Discussion 
Experiment 3.1 provided first empirical test of the interaction of forward and 
backward affective priming. In line with the proposed asymmetry of forward and 
backward priming, forward and backward primes displayed an additive priming effect 
on target processing at an SOA of ±150 ms; whereas only forward primes exerted 
affective priming influence at a higher SOA of ±250 ms. 
As revealed by a comparison with neutrally forward and/or backward primes, 
forward priming was due to both facilitation and interference in the RTs and to 
interference in the ERs. The more short-lived backward priming was due to 
facilitation and interference in both RTs and ERs. This is informative, given that 
earlier research on backward affective priming did not obtain clear evidence for 
facilitatory backward affective priming (Fockenberg et al., 2006). That is, congruent 
backward primes appear also to be able to facilitate target processing as compared to a 
neutral stimulus, at least under some circumstances3.2. 
 
Experiment 3.2 
 
In real life, people are usually exposed to multifaceted primes that can be 
categorized according to different dimensions (e.g. valence, gender, animacy, color). 
If affective priming indeed reflects a general screening mechanism, forward and 
backward priming should also occur with multi-faceted primes (cf. Storbeck & 
Robinson, 2004).  Experiment 3.2 therefore used an evaluative decision task with 
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affective faces that could be male or female. We predicted that forward and backward 
affective priming effects would emerge again with these more complex stimuli.  Also, 
Experiment 3.2 sought to establish whether the irrelevant category (i.e., gender) 
similarly resulted in forward and backward priming effects (cf. Klauer & Musch, 
2002). 
Method 
Participants and design. Sixty paid volunteers (45 women, 15 men, average 
age = 20 years) participated at the Vrije Universiteit Amsterdam. The experiment had 
a 3(SOA: 150, 200, 250 ms) x 2(Forward Congruency: Valence) x 2(Forward 
Congruency: Gender) x 2(Backward Congruency: Valence) x 2(Backward 
Congruency: Gender) within-subjects design.  
Procedure and materials. The procedure and materials for Experiment 3.2 
were largely identical to Experiment 3.1. The main difference between both 
experiments was the addition of gender as a stimulus feature. That is, participants 
were again exposed to schematic drawings of angry or happy human faces, which 
now also had male or female features (see Figure 3.1b, cf. Stapel, Koomen, & Ruys, 
2002). Also, the neutral primes were excluded from subsequent research. This was 
done to counter the increasing complexity of the design. 
Participants completed 8 practice trials, which were drawn at random out of all 
64 unique combinations with the restriction that there were 4 positive and 4 negative 
targets. The forward and backward SOA of the practice trials was the mean of the test 
SOA (i.e., 200 ms). The subsequent evaluative decision task consisted of 3 blocks of 
64 trials, which were presented in random order. Forward and backward SOA were 
manipulated block-wise and were both 150 ms, 200 ms, or 250 ms, respectively. The 
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order of blocks was randomized and the assignment of response keys counterbalanced 
between subjects. 
 
 
 
 
Figure 3.1b. Stimuli of Experiment 2 and 3. 
Results 
Two participants (3.3 % of entire sample) were excluded from all analyses as 
outliers, because they made more than three standard deviations more errors than the 
rest of the sample (i.e., 42.3%). Response times of incorrect responses, below 300 ms 
(1.0 %) and above 1500 ms (1.7 %) were excluded from analyses. Average RTs were 
610 ms, average ERs were 12.8 %. Log-transformed RTs and ERs were subjected to a 
3(SOA: 150, 200, 250 ms) x 2(Forward Congruency: Valence) x 2(Backward 
Congruency: Valence) ANOVA for the task relevant evaluative stimulus dimension 
and 3(SOA: 150, 200, 250 ms) x 2(Forward Congruency: Gender) x 2(Backward 
Congruency: Gender) ANOVA for the task-irrelevant gender stimulus dimension. 
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Because of different effects in RTs and ERs, we will review the respective analyses of 
RTs and ERs apart, starting with the RTs. 
Task-relevant dimension (i.e., Evaluative) 
The RTs revealed a significant three way interaction, F(2,114) = 6.92, p < 
.001. As revealed by planned contrasts on the RTs, participants displayed forward and 
backward priming effects across all SOAs. Whereas backward priming was dominant 
at an SOA of ±150 ms, forward priming was dominant at SOAs of ±200 ms and ±250 
ms (see Table 3.2). 
In particular, at an SOA of ±150 ms participants responded generally faster if 
the backward prime was congruent than incongruent, irrespective of the forward 
prime, Fs(1,57) ≤ 8.05, ps ≤. 006. However, participants only responded faster if the 
forward prime was congruent than incongruent, if the backward prime was congruent, 
F(1,57) = 42.36, p < .0001. If the backward prime was incongruent, no significant 
difference was found, F(1,57) = 1.47, p =.23, although the means were in the right 
direction. Together with weaker forward than backward priming at this SOA (η²pdiff = 
-.213) this suggests a backward dominance in the RTs at ±150 ms. 
In contrast, at an SOA of ±200 ms participants responded faster if the forward 
prime was congruent than incongruent, irrespective of the backward prime, F(1,57) ≥ 
18.04, ps < .0001. However, participants only responded faster if the backward prime 
was congruent than incongruent, if the forward prime was congruent, F(1,57) = 10.33, 
p =.002.  If the forward prime was incongruent, no significant difference was found. 
Together with stronger forward than backward priming at this SOA (η²pdiff = +.291) 
this suggests a forward dominance in the RTs at ±200 ms. 
Also, at an SOA of ±250 ms participants responded faster if the forward prime 
was congruent than incongruent, irrespective of the backward prime, F(1,57) ≥ 10.52, 
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p ≤ .002.  However, participants only responded faster if the backward prime was 
congruent than incongruent, if the forward prime was incongruent, F(1,57) = 13.89, p 
= .0004. If the forward prime was congruent, however, no significant difference was 
found anymore, F(1,57) = 1.16, p = .29. Together with stronger forward than 
backward priming at this SOA (η²pdiff = +.144) this suggests a forward priming 
dominance in the RTs at ± 250 ms. 
Table 3.2. Response time and Error rates per Prime Direction, Congruency and SOA in the 
Evaluative Decision Task (Experiment 3.2) 
 
RTs (ms) Task relevant Task irrelevant  
Forward Backward Backward  
 Congruent Incongruent Congruent Incongruent  
Congruent 6121 70323 67312 6581 SOA=150 
Incongruent 6762 7203 6772 6752 (ø678 ms) 
      
Congruent 5441 5822 5741 5761 SOA=200 
Incongruent 6113 6223 6002 5972 (ø590 ms) 
      
Congruent 5551 5731 5681 5721 SOA=250 
Incongruent 5812 6123 5872 5912 (ø580 ms) 
Error Rates (%)    
Congruent 10.11 19.32 15.01 17.012 SOA=150 
Incongruent 17.32 25.43 19.523 20.73 (ø18.0 %) 
      
Congruent 8.01 8.312 12.01 10.31 SOA=200 
Incongruent 12.02 15.23 10.81 10.31 (ø10.9 %) 
      
Congruent 6.71 8.512 7.11 9.92 SOA=250 
Incongruent 10.123 12.73 10.72 10.32 (ø9.5 %) 
Notes. Different exponents refer to significantly different values (for a given SOA and 
relevance.) The means of the overall RTs and ERs per SOA are based on the analyses of the 
relevant dimension. 
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The ERs did not display the three way interaction, ERs: F(2,114) < 1, nor any 
SOA x Forward Congruency interaction,  ERs: F(1,57) < 1. There was, however, a 
significant main effect for Forward Congruency, F(2,114) = 21.32, p < .001. In 
particular, participants were overall more accurate after congruent than incongruent 
forward primes, independent of SOA (M = 10.1 vs. M = 15.5). 
In addition there was a significant SOA x Backward Congruency interaction, 
F(2,114)= 12.58, p < .001. As indicated by planned contrasts on backward priming 
per SOA, participants also responded more accurately after congruent then 
incongruent backward primes at all SOAs, although the effect was more pronounced 
at an SOA of – 150 ms, F(1,57) = 36.75, p < .0001, η² p= .39, then either -200 ms or -
250 ms, Fs(1,57) = 4.64 or 4.65, both ps < .05, η²p = .08. That is, again forward and 
backward priming appeared to be additive. In line with a forward-backward 
asymmetry, forward priming was not qualified by SOA, whereas backward priming 
was weaker at higher SOA. 
Task-irrelevant dimension (i.e., Gender) 
The RTs did not reveal any significant interaction effects, all F(2,114) ≤ 1.88 , 
p  ≥ .16, nor a main effect Backward Congruency, F(1,57) < 1. However, there was a 
significant main effect for Forward Congruency, F(1,57) = 45.16, p < .001, which 
indicated that participants responded overall faster after a congruent than incongruent 
gender prime (M = 604 vs. M = 621). 
The ERs did not reveal any significant three way interaction, F(2,114) = 1.22, 
p <.30., nor Forward x Backward interaction, F(1,57) <1. However, both SOA x 
Forward Congruency, F(2,114) = 4.77, p =.01, and SOA x Backward Congruency 
interactions were significant, F(2,114) = 3.32, p <.05. 
Chapter 3: Between Good and Evil 
 
 65 
As revealed by planned contrasts, participants were more accurate after 
congruent in contrast to incongruent forward primes at SOAs of 150, F(1,57) = 11.03, 
p = .002 (M = 16.0 vs. M = 20.1), and 250 ms, F(1,57) = 4.35, p <.05 (M = 8.5 vs. M 
= 10.5). At an intermediate SOA of 200 ms, however, no priming effect occurred, 
F(1,57) < 1. In fact, the means pointed rather in the opposite direction (M = 11.2 vs. 
M = 10.6). 
Furthermore, participants displayed a marginally significant backward priming 
effect at an SOA of -150 ms, F(1,57) = 3.27, p = .08 (M = 17.2 vs. M = 18.9), whereas 
no backward priming occurred at higher SOAs, F(1,57) ≤ 2.32, p ≥ .13. 
Discussion 
Experiment 3.2 was designed to replicate the findings of Experiment 3.1 in a 
two-dimensional stimulus environment, and to test for potential influences of 
irrelevant stimulus information onto the processing of some target. Both forward and 
backward priming was found at all SOAs, implying that the overall priming effects 
were increased in Experiment 3.2 relative to Experiment 3.1. Most importantly, the 
results replicated the additive effect of forward and backward priming on the task 
relevant evaluative dimension, with stronger forward priming and weaker backward 
priming at longer SOAs, thus suggesting that the forward backward asymmetry was 
stable for the relevant dimension. 
Experiment 3.2 also found priming effects for the task-irrelevant gender 
dimension. This result stands in contrast to earlier affective priming studies, which 
either found priming only on the task-relevant dimension (e.g. Klauer & Musch, 
2002) or even an elimination of all affective priming due to the second, salient 
dimension (Storbeck & Robinson, 2002). Analogous to priming on the relevant 
dimension, forward priming was longer lasting than backward priming, as forward 
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priming was found across all SOAs, whereas only a marginal backward priming effect 
was obtained in the ERs. That is, the priming on the irrelevant dimension appeared to 
be similar, yet more short-lived than on the relevant dimension, in particular after 
onset of target processing. 
Unexpectedly, forward priming in the ERs was U-shaped. That is, whereas 
forward priming for RTs was stable across all SOAs, it was found for ERs at SOAs of 
150 ms and 250 ms, but not at 200 ms. At the latter SOA, the means rather pointed in 
the opposite direction, although this effect was not significant. This finding could be a 
random pattern. If this pattern should prove stable in later research, however, it may 
also suggest the working of two overlapping mechanisms in forward priming effects, 
which under some circumstances can be separated by correction processes around 200 
ms (e.g., Glaser, 2003). 
  In sum, the data of both relevant and irrelevant dimension indicate that 
participants processed both relevant and irrelevant stimulus dimensions 
simultaneously until the target was displayed (i.e., forward priming for both 
dimensions). After the target was presented, only the task relevant evaluative 
dimension displayed significant priming effects (backward affective priming). 
 
Experiment 3.3 
 
In both Experiments 3.1 and 3.2, valence was relevant to target processing, 
which could lead to response conflict effects (Klauer & Musch, 2003). In real life, 
target processing may often not require an explicit assessment of the target valence. If 
affective priming reflects an automatic monitoring mechanism, it should also have 
some influence if evaluation is not relevant to the present focal processing. In order to 
test this, we replicated Experiment 3.2 with reversed relevant and irrelevant target 
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dimensions. This time, participants were to indicate the gender of the target objects, 
so that the affective valence of the primes was irrelevant to the focal task. 
Method 
Participants and design. Sixty paid volunteers (35 women, 24 men, average 
age = 21 years) participated at the Vrije Universiteit Amsterdam. The experiment had 
a 3(SOA: ±150, ±200, ±250 ms) x 2(Forward Prime: Valence) x 2(Forward Prime: 
Gender) x 2(Target Valence) x 2(Target Gender) x 2(Backward Prime: Valence) x 
2(Backward prime: Gender) within-subjects design. Order of blocks was randomized 
and the response keys were counterbalanced between subjects. 
Procedure and materials. The procedure and materials for Experiment 3.3 
were largely identical to Experiment 3.2. That is, the same stimuli and procedures 
were applied. The difference between both experiments was that participants were 
now instructed to respond to the ‘gender’ (i.e., male or female) instead of the 
‘valence’ (positive or negative) of the target stimuli. 
Results 
Two participants (3.3 % of entire sample) were excluded from analyses, 
because they made more than three standard deviations more errors than the rest (i.e., 
34.2 %). Response times of incorrect responses, below 300 ms (1.4 %) and above 
1500 ms (1.4 %) were excluded from analyses. Average RTs were 594 ms, average 
ERs were 6.9 %. Log-transformed RTs and ERs were subjected to a 3(SOA: 150, 200, 
250 ms) x 2(Forward Congruency: Gender) x 2(Backward Congruency: Gender) 
ANOVA for the task relevant gender dimension and 3(SOA: 150, 200, 250 ms) x 
2(Forward Congruency: Valence) x 2(Backward Congruency: Valence) ANOVA for 
the task-irrelevant evaluative stimulus dimension (see Table 3.3). 
Task-relevant dimension (i.e., Gender) 
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The RTs revealed no significant three way interaction, F(2,114)  < 1, nor any 
SOA x Forward Congruency interaction, F(2,114) = 1.31, p =.27. There was, 
however, a significant main effect for Forward Congruency, F(1,57) = 51.45, p <.001. 
In particular, participants were overall faster after congruent than after incongruent 
primes, independent of SOA (M = 579 vs. M = 613). 
 
Table 3.3. Response time and Error rates per Prime Direction, Congruency and SOA in the 
Gender Decision Task (Experiment 3.3) 
RTs (ms) Task relevant Task irrelevant  
Forward Backward Backward  
 Congruent Incongruent Congruent Incongruent  
Congruent 6001 6312 6281 6331 SOA=150 
Incongruent 6493 6704 6431 6431 (ø638 ms) 
      
Congruent 5671 5801 5901 5811 SOA=200 
Incongruent 6042 6072 5911 5911 (ø589 ms) 
      
Congruent 5441 5501 5581 5531 SOA=250 
Incongruent 5692 5762 5682 56012 (ø560 ms) 
Error Rates 
(%) 
   
Congruent 5.61 6.41 8.21 8.01 SOA=150 
Incongruent 10.12 9.92 7.81 8.11 (ø8.0 %) 
      
Congruent 4.11 4.21 6.11 6.01 SOA=200 
Incongruent 8.02 9.42 6.91 6.61 (ø6.4 %) 
      
Congruent 4.41 5.612 6.61 6.11 SOA=250 
Incongruent 7.223 8.33 6.01 6.81 (ø6.4 %) 
Notes. Different exponents refer to significantly different values (for a given SOA and 
relevance.) * The means of the overall RTs and ERs per SOA are based on the analyses of the 
relevant dimension. 
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In addition there was a significant SOA x Backward Congruency interaction, 
F(2,114) = 4.13, p < .05. As revealed by planned contrasts, participants were faster 
when target was succeeded by a congruent rather than incongruent prime at -150 ms, 
F(1,57) = 12.39, p =.001 (M = 625 vs. M = 651), whereas no such backward priming 
occurred at higher SOAs, F(1,57) ≤ 1.77, p ≥ .19. 
The ERs did not reveal any interaction effects, F(1,57/2,114) ≤ 1.17, p ≥ .31, 
nor a Backward Congruency effect, F(1,57) = 1.13, p = .39. However, there was again 
a significant Forward Congruency effect, F(1,57) = 23.95, p <.001. In particular, 
participants made fewer errors if the target was preceded by a congruent rather than 
incongruent prime (M = 5.0 % vs. M = 8.8 %). 
 Task-irrelevant dimension (i.e., Evaluative) 
Analyses of the RTs and ERs on the irrelevant dimension did not reveal any 
interaction effects, all Fs(1,57/2,114) < 1. Furthermore, the ERs did not reveal any 
Congruency effects, Fs(1,57) < 1. In the RTs, there was a significant Forward 
Congruency effect, F(1,57) = 16.17, p < .001, which indicated that participants were 
generally faster after a evaluatively congruent in contrast to incongruent prime (M = 
590 vs. M = 599). In contrast, Backward Congruency did not have any effect, F(1,57) 
< 1. 
Discussion 
In Experiment 3.3, participants performed a gender decision task rather than an 
evaluative decision task, rendering affective valence irrelevant to the task at hand.  
The results indicate that priming effects in the gender decision task occurred in a 
narrower time window than in the evaluative decision task. More specifically, priming 
on the task-relevant gender dimension ranged from 250 ms up to – 150 ms in the RTs, 
as well as only forward priming (250 ms to 150 ms) was found in the ERs. Notably, 
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although the range of priming was narrowed, the forward-backward asymmetry was 
stable even when the paradigm was changed from affective priming in Experiments 
3.1 and 3.2 to gender priming in Experiment 3.3.  
Also, the priming effect of the irrelevant evaluative dimension was replicated. 
In line with a narrowed range of priming effects, it was only apparent in the RTs of 
the forward primes. That is, again a simultaneous forward priming effect for relevant 
and irrelevant prime information was found, as well as short-lived backward priming 
for the relevant prime information. 
 
Experiment 3.4 
 
The findings of Experiments 3.1-3.3 are in line with a general monitoring 
mechanism that screens the environment on relevant dimensions (e.g. valence, 
gender). However, because these experiments included a small number of schematic 
faces as stimuli, one could raise concerns with regard to potential influence of identity 
priming, i.e., priming due to identical pictures instead of categories. Notably, the 
perception of within-person changes of facial affect are of substantive theoretical 
interest in their own right (Hugenberg & Bodenhausen, 2003, 2004; Niedenthal et al., 
2001; Niedenthal et al., 2000). Nevertheless, it remained important to establish 
whether our findings generalize to priming processes that occur between separate 
objects. To this end, we replicated Experiment 3.2 and 3.3 with colored photos of real 
males and females displaying a positive and negative expression (for examples, see 
Figure 3.1c). To avoid any remaining concerns with regard to identity priming, we 
made sure that within any given trial neither the identical face was displayed, nor the 
same face with the opposite expression.  
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Figure 3.1c. Examples of Stimuli of Experiment 4 and 5 
Method 
Participants and design. Fifty-nine paid volunteers (34 women, 22 men, 
average age = 20 years) participated at the Vrije Universiteit Amsterdam. The 
experiment had a 3(SOA: ±150, ±200, ±250 ms) x 2(Forward Prime: Valence) x 
2(Forward Prime: Gender) x 2(Target Valence) x 2(Target Gender) x 2(Backward 
Prime: Valence) x 2(Backward prime: Gender) within-subjects design. Order of 
blocks was randomized and the response keys were counterbalanced between 
subjects. 
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Procedure and materials. The procedure and materials for Experiment 3.4 
were largely identical to Experiment 3.2. The main difference was that we applied 
pictures of real male and female faces as prime and target stimuli, which were taken 
from a standardized set of stimuli (Lundquist, Flykt, & Öhman, 1998). In particular, 
the prime and target stimuli consisted of 24 male and 24 female faces, which were 
photographed once displaying a happy emotion and once displaying an angry emotion 
(i.e., 96 unique combinations). In a pilot study, happy faces were rated overall more 
positive than negative faces (1 = negative to 9 = positive, M = 7.16 vs. M = 2.44, t = 
48.83, p < .001). Likewise, male faces were rated as more male than female faces (1 = 
female to 9 = male, M = 6.91 vs. M = 3.27, t = 22.49, p < .001). Pictures were 
randomly allocated to the cells of the design with the restriction that a given face did 
not appear twice in a given trial, and displaying the same of different emotions. 
Within a given block each face appeared four times, twice with a given emotion. All 
faces were displayed 371 x 503 pixels; the primes before a white, and the target 
before a red background. 
Results 
All 60 participants were included in the analyses. Response times of incorrect 
responses, below 300 ms (0.9 %) and above 1500 ms (3.8 %) were excluded from 
analyses. Averages RTs were 832 ms; average ERs were 20.8 %. Log-transformed 
RTs and ERs were subjected to a 3(SOA: 150, 200, 250 ms) x 2(Forward 
Congruency: Valence) x 2(Backward Congruency: Valence) ANOVA for the task 
relevant evaluative stimulus dimension and 3(SOA: 150, 200, 250 ms) x 2(Forward 
Congruency: Gender) x 2(Backward Congruency: Gender) ANOVA for the task-
irrelevant gender stimulus dimension. 
Task-relevant dimension (i.e., Evaluative) 
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The RTs did not display the three way interaction, F(2,114) < 1, nor any 
significant SOA x Forward Congruency interaction, F(1,57) = 1.48, p = .23.There 
was, however, a significant main effect for Forward Congruency, F(1,57) = 12.79, p = 
.001, indicating that participants were generally faster after congruent than 
incongruent evaluative primes, irrespective of SOA (M = 768 vs. M = 788). 
In addition there was a significant SOA x Backward Congruency interaction, 
F(2,114) = 11.20, p <.001. As planned contrasts revealed, participants were faster if 
the target was succeeded by a congruent in contrast to incongruent prime at both 150 
ms, F(1,57) = 35.75, p <.0001 (M = 785 vs. M = 856), and 200 ms, F(1,57) = 16.39, p 
= .0002 (M = 749 vs. M = 785). For primes that succeeded the target by 250 ms, 
valence did not have any influence anymore, however, F(1,57) = 1.30, p = .26. 
The ERs did not display the three way interaction, F(2,116) < 1. Both SOA x 
Forward Congruency interaction, F(2,116) = 13.37, p < .001 and SOA x Backward 
Congruency interaction, F(2,116) = 3,40, p < .05, were significant, however (see 
Table 3.4). 
As revealed by planned contrasts, participants were more accurate if the target 
was preceded by a congruent than an incongruent prime across all SOAs, although the 
effect was more pronounced at SOAs of 150 ms, F(1,58) = 45.24, p < .0001 (M = 
21.8% vs. M = 35.6%), and 200 ms, F(1,58) = 53.00, p < .0001 (M = 14.6% vs. M = 
25.6%), than at 250 ms, F(1,58) = 4.30, p < .05(M = 12.1% vs. M = 15.0%). In 
contrast, participants were only more accurate if the target was succeeded by a 
congruent than incongruent prime by either 150 ms, F(1,58) = 10.04, p =.002 (M = 
25.3% vs. M = 32.2%), or 200 ms, F(1,58) = 18.55, p < .0001(M = 17.1% vs. M = 
23.1%). If the prime succeeded the target by 250 ms, valence did not have any 
influence anymore, F(1,58) = 1.88, p = .18. 
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Table 3.4. Response time and Error rates per Prime Direction, Congruency and SOA in the 
Evaluative Decision Task (Experiment 3.4) 
RTs (ms) Task relevant Task irrelevant  
Forward Backward Backward  
 Congruent Incongruent Congruent Incongruent  
Congruent 7631 8523 8081 8131 SOA=150 
Incongruent 8062 8603 8041 8081 (ø820 ms) 
      
Congruent 7271 7792 7601 7681 SOA=200 
Incongruent 7702 7912 7541 7681 (ø767 ms) 
      
Congruent 7351 7521 7401 7351 SOA=250 
Incongruent 7441 7561 7481 7421 (ø747 ms) 
Error Rates 
(%) 
   
Congruent 18.51 25.12 31.51 27.912 SOA=150 
Incongruent 32.13 39.24 28.612 27.02 (ø28.7 %) 
      
Congruent 11.21 18.02 20.61 19.61 SOA=200 
Incongruent 22.93 28.34 20.21 20.01 (ø20.1 %) 
      
Congruent 10.41 13.92 12.71 12.91 SOA=250 
Incongruent 14.72 15.32 14.51 14.11 (ø13.6 %) 
Notes. Different exponents refer to significantly different values (for a given SOA and 
relevance.) * The means of the overall RTs and ERs per SOA are based on the analyses of the 
relevant dimension. 
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Task-irrelevant dimension (i.e., Gender) 
The analyses did not reveal any significant interactions or Congruency effects, 
RTs: F(1,58/2,116) ≤ 1.86, p ≥ .16, ERs: F(1,58/2,116) ≤ 2.19, p ≥ .14. 
Discussion 
 Relative to Experiments 3.1 and 3.2, Experiment 3.4 found a narrower time 
window of priming effects. More specifically, priming was found for both RTs and 
ERs between 250 ms and -150 ms for the relevant prime dimension, thus replicating 
the forward-backward asymmetry. However, the priming effect of the irrelevant prime 
dimension could not be replicated. It is noteworthy that in Experiment 3.4 there was 
an overall decrease in speed and accuracy in comparison with the previous 
experiments. The difference in results might thus be due to the more demanding 
nature of the evaluative decision task with more complex and realistic stimuli.  
 
Experiment 3.5 
 
To test whether affective priming may be more robust than gender priming, or 
whether priming of irrelevant prime dimension depends on identity priming, we 
conducted Experiment 3.5. This experiment replicated Experiment 3.4 with real faces 
as stimuli that were not repeated within trials. In Experiment 3.5, we applied identical 
task parameters as in Experiment 3.4. This time, however, people had to indicate the 
gender of the target stimulus, rendering the affective value of the faces irrelevant. 
Method 
Participants and design. Sixty paid volunteers (36 women, 22 men, average 
age = 20 years) participated at the Vrije Universiteit Amsterdam. The experiment had 
x 3 (SOA: ±150, ±200, ±250 ms) x 2(Forward Prime: Valence) x 2(Forward Prime: 
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Gender) x 2(Target Valence) x 2(Target Gender) x 2(Backward Prime: Valence) x 
2(Backward prime: Gender) within-subjects design. Order of blocks was randomized 
and the response keys were counterbalanced between subjects. 
Procedure and materials. The procedure and materials for Experiment 3.5 
were largely identical to Experiment 3.3. The main difference was that we applied 
pictures of real male and female faces as prime and target stimuli. Therefore, the same 
pictures and procedures as in Experiment 3.4 were applied. 
Results 
One participant (1.7 % of entire sample) was excluded from analyses, because 
s/he made more than three standard deviations more errors than the rest (i.e., 46.3%). 
Response times of incorrect responses, below 300 ms (2.2 %) and above 1500 ms (2.4 
%) were excluded from analyses. Average RTs were 712 ms; average ERs were 17.1 
%. Log-transformed RTs and the ERs were subjected to a 3 (SOA: 150, 200, 250 ms) 
x 2 (Forward Congruency: Valence) x 2 (Backward Congruency: Valence) ANOVA 
for the task relevant evaluative stimulus dimension and to a 3 (SOA: 150, 200, 250 
ms) x 2 (Forward Congruency: Gender) x 2 (Backward Congruency: Gender) 
ANOVA for the task-irrelevant gender stimulus dimension (see Table 3.5). 
Task relevant dimension (i.e., Gender) 
The analyses of the RTs revealed no significant three way interaction, 
F(2,116) = 1.19, p = .31, nor an SOA x Forward Congruency effect, F(2,116) < 1. 
There was, however, a significant main effect for Forward Congruency, F(1,58) = 
46.85, p < .001, indicating that participants were overall faster after a congruent than 
incongruent forward prime (M = 693 vs. M = 741). 
In addition there was a significant SOA x Backward Congruency interaction, 
F(2,116) = 6.68, p = .002. As additional planned contrasts revealed, participants were 
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faster if the target was succeeded by a congruent in contrast to incongruent prime at 
both SOAs of 150 ms, F(1,58) = 19.68, p <.001 (M = 724 vs. M = 792), and 200 ms, 
F(1,58) = 9.70, p = .003 (M = 697 vs. M = 728). For primes that succeeded the target 
by 250 ms, however, gender did not have any influence anymore, F(1,58) < 1. 
 
Table 3.5. Response time and Error rates per Prime Direction, Congruency and SOA in the 
Gender Decision Task (Experiment 3.5) 
RTs (ms) Task relevant Task irrelevant  
Forward Backward Backward  
 Congruent Incongruent Congruent Incongruent  
Congruent 6801 7752 7391 7471 SOA=150 
Incongruent 76923 8093 7581 7581 (ø758 ms) 
      
Congruent 6751 7122 7021 7091 SOA=200 
Incongruent 71923 7443 7111 7161 (ø713 ms) 
      
Congruent 6461 6711 6801 6741 SOA=250 
Incongruent 7022 7022 6761 6791 (ø680 ms) 
Error Rates 
(%) 
   
Congruent 14.21 19.92 23.912 23.31 SOA=150 
Incongruent 29.93 35.04 26.92 24.812 (ø24.7 %) 
      
Congruent 7.91 11.92 16.51 16.31 SOA=200 
Incongruent 19.93 23.44 15.71 14.61 (ø15.8 %) 
      
Congruent 5.91 7.61 10.612 8.81 SOA=250 
Incongruent 12.52 16.43 11.212 11.92 (ø10.6 %) 
Notes. Different exponents refer to significantly different values (for a given SOA and 
relevance.) * The means of the overall RTs and ERs per SOA are based on the analyses of the 
relevant dimension. 
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The analyses of the ERs revealed no significant three way interaction, 
F(2,116) < 1, nor a significant SOA x Backward Congruency interaction, F(2,116) = 
1.11. p = .33. There was, however, a significant SOA x Forward Congruency 
interaction, F(2,116) = 7.33, p < .001, as well as a significant Backward priming 
effect, 24.70, p < .001 (M = 15.1 vs. M = 19.0) 
As revealed by planned contrast on forward priming per SOA, participants 
responded faster on congruent than incongruent primes on all SOAs. In particular, 
such forward priming was found for an SOA of 150 ms, F(1,58) = 64.06, p < .0001 , 
200 ms, F(1,58) = 55.52, p < . 0001, and 250 ms, F(1,58) = 33.63, p < .0001 (see 
Table 3.5). 
It has to be noted that, although this time forward priming instead of backward 
priming was qualified by SOA, the data are still in line with the forward backward 
asymmetry. This, as the overall forward priming effect was much stronger than 
backward priming (i.e.,   η²p = .64 vs. η²p = .30). In fact, the forward priming effect 
was stronger at each SOA (i.e., η²p ≥ .52/.49/.37) than the overall backward priming 
effect. That is, the lack of SOA x Backward interaction is probably due to a reversed 
ceiling effect, whereby the effect is weaker but therefore does not vary that much over 
time (i.e., η²p  ≥  .18/.12/.12) . 
Task-irrelevant dimension (i.e., Evaluative) 
The RTs did not reveal any interaction effects, F(2,116) ≤ 1.29, p ≥ .28, nor 
any Backward Congruency effect, F(1,58) < 1. There was, however, a significant 
Forward Congruency effect, F(1,58) = 4.27, p < .05, indicating that participants were 
overall faster after congruent than incongruent primes (M = 708 vs. M = 716). 
The ERs did not reveal any three way interaction, F(2,116) < 1, nor any SOA 
x Backward Congruency interaction, F(2,116) < 1. However, there was a significant 
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SOA x Forward Congruency interaction, F(2,116) = 3.02, p = .05. As planned 
contrasts revealed, participants also made (marginally) significantly fewer errors if the 
target was preceded by a congruent than incongruent prime by either 150 ms, F(1,58) 
= 3.66, p = .06 (M = 23.6 vs. M = 25.8), or 250 ms, F(1,58) = 4.21, p < .05 (M = 9.7 
vs. M = 11.5). At an SOA of 200 ms, no priming effect was found, F(1,58) = 1.06, p = 
.31,  and the means pointed again in the opposite direction (cf. Experiment 3.2). 
Discussion 
 Experiment 3.5 replicated the temporal asymmetry between forward and 
backward priming and between relevant and irrelevant prime information, and 
extended it to real life faces that were not repeated within trials. That is, priming of 
task-relevant gender information was found at SOAs of 250 ms up to -150 ms for the 
RTs, although gender priming occurred also at an SOA of -250 ms in the ERs. Most 
important, however, the experiment replicated the influence of irrelevant forward 
priming obtained in Experiment 3.2 and 3.3 for affective information. This indicates 
that irrelevant prime information can at least for some dimensions prime target 
processing, especially before the onset of target processing. 
Notably, the ERs of the irrelevant prime dimension replicated the U-shaped 
effect pattern of the ERs of the irrelevant prime dimension in Experiment 3.2. Again, 
priming of the irrelevant priming dimension was found  at the very short and long 
forward SOAs (i.e., 150 ms  250 ms), but was absent at the intermediary SOA (i.e., 
200 ms). As the data of the present series found this effect twice (Experiment 3.2 and 
3.5) in contrast to two experiments without any effect, this may indeed hint at an 
overlap of two processes in forward priming, especially for irrelevant information. In 
particular, the forward priming at short SOAs could be due to a confusion of prime 
and target (cf. compound cue effect, Ratcliff & McKoon, 1988). In contrast, the 
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forward priming effect at higher SOA could be caused by an erroneous processing of 
the prime due to expectancy of the target (i.e., a false start). The ‘blind spot’ between 
both effects may be due to the fact that the prime information is irrelevant to target 
processing, so that the forward priming effect of the remote prime does not get 
prolonged enough to overlap with the confusion based forward priming. However, 
given the novelty and unexpected nature of the effect, these ideas remain speculative. 
Consequently, further research will be needed to confirm the stability of this effect. 
 
General Discussion 
 
 The present research provided a first systematic examination of the interaction 
between forward and backward affective priming across different time intervals and 
processing goals. Consistent with expectations, we found an additive effect of forward 
and backward affective primes as long as both primes occurred in close temporal 
proximity to the target stimulus (Experiment 3.1, 3.2, 3.4). In line with the expected 
asymmetry in forward and backward priming, forward primes became dominant 
(Experiment 3.2) or yielded the only remaining priming influence (Experiment 3.1, 
3.4) at longer SOAs. Furthermore, the present research also found relatively weaker 
and more short-lived, but reliable affective priming, when the valence was irrelevant 
(Experiment 3.3, 3.5) in contrast to relevant to focal target processing (Experiment 
3.1, 3.2, 3.4). Finally, generally similar priming effects were found for gender 
priming, although these were only apparent as long as the gender was relevant to 
target processing (Experiment 3.3, 3.5). If gender was irrelevant to target processing, 
priming was only found if clear and repetitive schematic faces were used (Experiment 
3.2), but not with complex pictures of human faces (Experiment 3.4). 
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 The present research suggests that forward and backward affective priming 
also can occur in more complex stimulus environments. Consequently, affective 
priming may be less fragile than is sometimes assumed. Unless other distinct semantic 
categories are very salient stimulus features (cf. Storbeck & Robinson, 2004), 
affective priming can occur even if there is more than one prime, even if primes 
include other categorical information (i.e., gender), and to some extend even if other 
than affective information is task relevant (i.e., forward, but no backward effects). 
Gender appeared to be the more fragile priming dimension in the present research, in 
that gender priming was only apparent as long as it was task relevant or represented 
by repeated, schematic faces. Using diverse, real faces rendered gender a less potent 
prime than valence, thus casting doubts on any general superiority of semantic 
priming over affective priming. 
The present research further confirms that affective primes can indeed have an 
additive influence on target processing, even if the valence of each stimulus is 
manipulated independently. These results differ from those of Gawronski et al., who 
found contrastive effects. How can we reconcile the present findings with those of 
Gawronski et al.’s findings? In the present research, the target was embedded in two 
primes instead of being preceded by two primes. Consequently, the difference may lie 
in the timing and combination of priming. If a given target process is preceded by 
different stimuli, it is conceivable that the more remote stimuli may fall out of the 
range of the respective temporal field in which primes influence a given target 
process. As it is apparent from the present research, the width of these time windows 
can be very flexible (cf. Experiment 3.1-3.5) and probably depends on task parameters 
like kind and complexity of the stimuli and the focal processing, and the number and 
time different primes enter focal processing. Consequently, in Gawronski et al., task 
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parameters such as longer prime presentation and the successive presentation of two 
primes may have narrowed the time window of priming, so that correction processes 
could influence the processing of the first prime. 
The present research also provides new evidence concerning the question of 
whether affective and other categorical priming is determined by spreading activation 
and/or response conflict processes. Most previous research provided evidence that 
supports either response conflict or spreading activation accounts between 
experiments. So findings from paradigms that involve explicit evaluation of target 
stimuli generally appear to support a response-conflict account (i.e., evaluative 
decision task, Klauer & Musch, 2003); evidence from paradigms that do not involve 
any explicit evaluation of stimuli, however, support a spreading activation account 
(e.g., naming tasks, Duckworth et al., 2002). Some research that compared the impact 
of both processes, by rendering either affective or non-affective information of 
multifaceted primes relevant or irrelevant between experiments, did only provide 
priming effects of the relevant stimulus dimension (e.g., Klauer & Musch, 2002). That 
is, to our knowledge, the present research is the first (affective) priming research to 
present evidence for the parallel working of both kinds of processes. In particular, the 
present research found evidence in line with a simultaneous affective response 
conflict and activation of another irrelevant category in Experiment 3.2, as well as a 
simultaneous gender response conflict and irrelevant affective activation in 
Experiment 3.3 and 3.5. 
At the more general level, the present findings are in line with the presumed 
adaptive and situated nature of priming processes, as described by the socially situated 
cognition perspective (Smith & Semin, 2004). In particular, it was found that before 
onset of target processing affective and other very salient information gets processed 
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simultaneous to some degree (i.e., relevant & irrelevant forward priming, see Figure 
3.2). At a broader level, this may suggest that people process diverse information in 
parallel, as long as their mind is not fixed on any specific object. Such parallel 
processing appears adaptive, as it may ground people in their immediate environment 
and help them to keep track of all kinds of significant changes in their environment. 
 
 
 
 
 
 
 
 
Figure 3.2. Hypothetical time windows for relevant and irrelevant priming 
Furthermore, the present research found that after the detection of a target 
object, only task-relevant information exerted a significant priming influence (i.e., 
relevant backward priming, see Figure 3.2), within the same trial. This prolonged 
integration of relevant in contrast to irrelevant prime information after target 
presentation may mark a switch from a more diffuse parallel processing of 
environmental stimuli to a very focused and task-specific stimulus processing. This 
appears adaptive, as this switch allows for the rapid extraction of specific, relevant 
information despite continuing stimulation, whenever necessary. Notably, such an 
adaptive “channeling” process has been described by diverse theories in psychology 
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(Macrae et al., 1995; Wentura & Rothermund, 2003), but to our knowledge never has 
been really empirically documented before, online, within trials, as it occurs. 
In line with the SSC (Smith & Semin, 2004) the data thus provide a 
fascinating, initial glimpse on the interaction of temporal occurrence, as well as prime 
properties and target processing properties. Together, the continuous multi-faceted 
processing and the ability to quickly focus on relevant aspects of the environment may 
form very powerful adaptive features of peoples mental functioning. Jointly, they may 
allow for an optimal, dynamic balance between the integration and abstraction of 
people cognitions and actions with regard to their immediate environment. 
Consequently, the short-lived and goal dependent nature of priming may reflect an 
adaptive monitoring mechanism, which allows for both continuous monitoring of as 
well as rapid adaptive reaction towards a complex and dynamic world. 
 
Limitations and Avenues for Future Research 
 
The present research should be regarded as preliminary, leaving many questions to 
be addressed in future research. First, the present research only applied one forward 
and one backward prime per trial in the present research. Future research may test 
how target processing may be affected by multiple forward and backward primes. 
Thereby one may be able to empirically integrate contrastive priming effects of more 
distal primes (cf. Gawronski et al., 2005) with the present additive priming effects, as 
well as gradually approach the actual stream of priming in real-life settings (cf. 
Fockenberg et al., in press). 
Second, in line with common priming research, in the present research the 
properties of all prime and target stimuli were manipulated independently. This sheds 
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a first light on how the human mind responds to rapid shifts of priming over time. 
However, real-life stimulation is usually meaningful and responsive to people’s 
actions towards their environment. Therefore, future research may also examine the 
impact of diverse meaningful and meaningless stimulation patterns on processing (i.e., 
syntax and gestalt effects), as well as investigate priming in diverse stimulation 
environments that are responsive to peoples (re)actions to it.  
Third, in order to maintain comparability with previous research, we applied 
common priming paradigms (i.e., evaluative and gender decision task). These tasks, 
however, only represent simple, analytic processing of certain target objects (is a 
given stimulus this or that?). Most information processing in everyday life is more 
complex. Consequently, future research may look into the role of multiple, 
multifaceted primes across the time course of more complex stimulus processing. So, 
it may be informative to find out, for example, how primes interact with ongoing, 
integrative target processing, whereby multiple targets need to be integrated into 
overall responses. 
 
Concluding Remarks 
 
Decades of priming research have yielded an extensive knowledge base 
concerning the influence of single primes or priming episodes onto subsequent target 
processing. In line with recent pleas for a more situated approach to human cognition 
in general (Smith & Semin, 2004) and priming in particular (Bargh, 2006), the present 
research provides a first step towards the investigation of the role of diverse, 
simultaneous influences in affective priming processes. In particular, the present 
findings suggest that priming may furnish people with the ability to both monitor their 
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environment on several significant dimensions and thereby ground them in their 
current environment, as well as to rapidly focus on immediately relevant information 
to guide appropriate action. These are abilities that have probably served our ancestors 
well in the primeval jungle, and continue to do so for us as modern people, who are 
continuously caught in a modern jungle of information, between good and evil.
 Chapter 4: 
Priming in Concert - 
Assimilation & Contrast in  
Multiple Affective & Gender Priming
†
 
 
Priming is a process by which environmental stimulation leads to the 
temporary activation of a mental representation or response tendency. Recent research 
indicates that virtually any psychological reaction can be primed. For instance, 
priming has been shown to influence people's feelings (e.g., Chartrand et al., 2006; 
Stapel et al., 2002), social perception (Higgins et al., 1977), aggression (Bargh et al., 
1996), intellectual performance (Dijksterhuis & van Knippenberg, 1998), goals 
(Förster, Liberman, & Friedman, 2007; Shah, 2005), and evaluations (Klauer & 
Musch, 2003; McNamara, 2005). Consequently, priming appears to be a pervasive 
psychological phenomenon. 
Recent research has increasingly moved from studying single priming events 
to the more complex interaction of multiple priming events (e.g., Ferguson & Bargh, 
2003; Wittenbrink et al., 2001b). This research takes an important step towards 
understanding how priming may operate under more realistic conditions. One key 
question that arises in this context is how the influence of a series of priming events is 
combined in people's responses. Thus far, research has yielded mixed results: Some 
studies have found that multiple priming events combine in an additive manner (e.g., 
Balota & Paul, 1996; Fockenberg, Semin, & Koole, 2007). Additive effects reflect an 
assimilation process
4.1, whereby multiple primes blend together and direct processing 
in the same direction. Other studies, however, have found evidence for a contrastive 
process, such that a preceding prime increased the influence of a subsequent prime of 
opposite valence (Gawronski et al., 2005). 
                                                 
†
 This chapter is based on Fockenberg, DA., Koole, S.L., Semin, G.R (in press). Priming in 
concert: Assimilation and contrast in multiple affective and gender priming. Social 
Cognition.©2007 by Guilford Press http://www.guilford.com/  This article does not exactly 
replicate the final version published in the journal Social Cognition. It is not a copy of the 
original published article and is not suitable for citation. 
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In the present paper, we propose an alternative way to Gawronski et al’s 
indirect priming effects, by which multiple primes may influence target processing in 
an assimilative and contrastive manner. In particular, we suggest that a sequence of 
primes may show assimilation at very short time intervals relative to the target, and 
assimilative and contrastive effects at longer time intervals relative to the target. In the 
following, we first review single priming research, which has similarly uncovered 
assimilation and contrast effects. Building on this research, we analyze the more 
complex case of multiple priming tasks. We further consider existing evidence for the 
interaction of multiple, variable primes, and derive some initial hypotheses from this 
evidence. We then present two experiments, which empirically examined assimilation 
and contrast effects in multiple priming tasks. Finally, we report a reanalysis of 
Gawronski et al’s data. This allowed us to validate the present perspective across 
stimuli and task parameter. 
 
Assimilation and Contrast with Single Priming Events 
 
Over the last two decades, researchers in cognitive and social psychology have 
extensively studied the impact of single priming events on human cognition and 
behavior. The most established single priming paradigms include the Stroop task 
(Mac Leod, 1991), the semantic priming task (McNamara, 2005), and the affective 
priming task (Klauer & Musch, 2003). Together, this research investigates the 
temporary influence of a single prime or prime feature on the processing of a 
subsequent target object. For instance, research on affective priming has presented 
participants with primes that either match or mismatch target stimuli in terms of 
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valence, and asked participants to respond to the target in some manner (e.g., evaluate 
or name it).  
The typical finding in across the different priming tasks is an assimilation 
effect: target objects are processed faster and more accurately if they are preceded by 
a congruent /related rather than incongruent/unrelated prime within a short time 
(Klauer & Musch, 2003; Mac Leod, 1991; McNamara, 2005). However, contrast 
effects have also been observed, particularly in affective priming research. For 
instance, Glaser and Banaji (1999) found that priming extreme affective stimuli led to 
slower pronunciation times of words of the same valence, and faster pronunciation 
times of words of the opposite valence (e.g., Glaser & Banaji, 1999). Similar contrast 
effects have also emerged in other affective priming tasks (e.g., Fockenberg et al., 
2006; Hermans, 1996; Klauer et al., 1997), as well as in other bi-polar categorical 
priming (i.e. gender priming, Versace & Allain, 2001). These contrast effects have 
often been attributed to the influence of automatic correction processes that people 
use to counteract the primes' influence (Glaser, 2003). 
To our knowledge, no contrast effects have been observed in Stroop tasks and 
semantic priming tasks. Conceivably, correction processes -that presumably underlie 
contrast effects- do not operate in response and semantic priming tasks. In a typical 
Stroop task (MacLeod, 1991), the prime and target features are presented 
simultaneously (i.e. color and color name). As such, there may not be sufficient time 
for correction processes to become implemented. In contrast, in semantic priming, 
unrelated primes do not bear any relationship with the prime, so that people may lack 
motivation or ability to contrast the primes with the target stimuli. 
Another line of research has investigated the influence of broader, single 
priming events on broader moods, mind-sets and complex behaviors (e.g., Bargh, 
Chapter 4: Priming in Concert 
 
 90 
2006). In this priming research, multiple repeated or converging primes are applied as 
single priming events, after which the influence of the whole event is measured on a 
subsequent task or measurement. For instance, participants may repeatedly get 
exposed to flashes of smiling faces in an initial task. Afterwards, their evaluation of a 
neutral object or mood is assessed. 
The typical finding in this kind of priming research is again an assimilation 
effect. For instance, participant rate a neutral object more positively and indicate a 
more positive mood after being repeatedly and briefly exposed to smiling than 
frowning faces (Stapel et al., 2002). However, contrast effects have also been 
observed (Stapel et al., 2002).  For instance, after being exposed to the smiling face of 
Saddam Hussein for a sufficient length of time, participants report more negative 
moods (Stapel 2006, personal communication). Similar to affective priming with 
single primes, contrast effects with repeated/converging primes tend occur, if relevant 
primes become extreme or otherwise distinct, and thus foster comparison or 
correction processes (e.g., Martin, 1986; Stapel & Koomen, 2001, 2006). 
 
Assimilation and Contrast in Multiple Priming Tasks 
 
 In recent years, researchers have begun to examine more complex interactions 
between multiple, variable priming events. This research has raised the fundamental 
question how priming events form the context for other subsequent priming processes. 
For instance, two recent sets of studies presented black and white faces against a 
positive or negative context picture (Barden, Maddux, Petty, & Brewer, 2004; 
Wittenbrink et al., 2001b).The results showed that black faces yielded more negative 
evaluations than white faces against a negative context, which can be seen as an 
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assimilation effect (cf. Fazio et al., 1995). In a positive context, the reversed pattern or 
no differences between the priming effects of black and white faces were found, 
which can be seen as a contrast effects. However, the studies used obvious context 
primes and long presentation times. This may have triggered more complex 
assimilation and contrast processes, which also allow for more complex processing 
other than priming (see Barden et al., 2004). 
 Additional research on semantic and categorical priming has examined 
the interaction of multiple, more short-lived and variable primes on target processing 
(Balota & Paul, 1996; Fockenberg et al., 2007; Gawronski et al., 2005; Milberg, 
Sullivan, & Blumstein, 1998). These studies allow for the assessment of more 
immediate influences of sequential prime combinations on target processing, which 
most closely simulates the extraction of information of a dynamic stream of 
stimulation. In semantic priming research, two sets of studies investigated the effects 
of two sequential primes (i.e. forward primes) onto a subsequent target (Balota & 
Paul, 1996; Milberg et al., 1998). In particular, participants were exposed to three 
letter-strings in succession, which could be either semantically related or unrelated 
(Balota & Paul, 1996; Milberg et al., 1998). Participants were either to pronounce the 
third word or decide whether it was a word or nonword. In both experiments, 
assimilation effects were found, in that both primes added to the priming effect of the 
target. 
To our knowledge, no contrast effects have been reported so far in multiple 
semantic priming. The lack of contrast effects in multiple semantic priming may be 
analogous to the case of semantic priming with single primes, and may similarly be 
explained by the lacking motivation or basis for contrast in unrelated stimuli. 
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A recent set of affective priming studies explored the interaction of multiple 
affective primes (Fockenberg et al., 2007). Similar to Balota & Paul, this research 
presented participants with a sequence of three stimuli: two primes and a target. In 
contrast to previous research, however, participants evaluated the target stimuli in an 
evaluative decision task, and the target appeared between the two primes. Across 
three experiments, an assimilation effect between both primes and the target was 
found, whereby forward priming became more dominant at higher stimulus onset 
asynchronies (SOAs). More short-lived, but similar effects were found in two 
additional experiments, in which participants were to rate the gender of the target 
stimuli (i.e. gender priming task, Klauer & Musch, 2002). Consequently, assimilation 
effects of multiple primes have also been found in other bi-polar categorical priming. 
In contrast to semantic priming, however, affective and other categorical 
primes may allow people to contrast one category with the other (i.e. good vs. bad, 
male vs. female). Consequently, contrast effects should be possible for multiple 
categorical primes as well, in particular for distinct stimuli and at higher time intervals 
(cf. Stapel & Koomen, 2001, 2006). Consistent with this, recent affective priming 
research has obtained first evidence for the contrastive influence of two forward 
primes (Gawronski et al., 2005). In this research, participants took part in an 
evaluative decision task. This time, the valenced target words were preceded by two 
sequentially presented valenced primes. Across experiments, a contrastive effect was 
found: The priming effect of the second forward prime was enhanced by an 
incongruent first prime. Accordingly, experiments using multiple categorical priming 
stimuli such as valence and gender have found evidence for both assimilation 
(Fockenberg et al., 2007) and contrast (Gawronski et al., 2005) effects. It remains 
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unclear, however, when assimilation versus contrast are to be expected in multiple 
priming tasks.  
Present Research and Hypotheses 
 
In the present research we propose that multiple primes can shape target 
processing in assimilative and contrastive ways at short time intervals. In contrast to 
Gawronski et al, who highlighted the capacity of primes to augment the influence of 
opposite subsequent primes, we focus on the joint direct influence of multiple primes 
on target processing at short time intervals. Our working assumption was that both 
single and multiple priming are, at least in part, guided by the same basic principles. 
This admittedly simple assumption may well be corrected in future research. 
Nevertheless, it provided a useful basis for making specific predictions about the 
nature of multiple priming effects. Our general hypothesis was thus that the effects of 
multiple priming are likely to mirror the effects found in single priming research. 
More specifically, we predicted that primes yield assimilation effects at short prime-
target intervals, and potentially contrast effects at longer prime-target intervals. That 
is, at short time-intervals between stimuli any stimulation may yield assimilation 
effects, because the stimuli are treated as ‘same’ (cf. Ball, Raymond, & Fenske, 
2006). At higher time-intervals, however, higher order processes may contrast stimuli 
in more varied ways (cf. Glaser, 2003). 
To test this assumption, we conducted two experiments, in which participants 
were presented with five sequential affective (Experiment 4.1) or gender stimuli 
(Experiment 4.2), respectively. Participant’s task was to evaluate the third stimulus on 
valence or gender, respectively. The use of simple, schematic stimuli in the present 
experiments allowed for a clear a noise-free estimation of the joint influence of 
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multiple stimuli. However, it remains important to see if our assumption also holds for 
more complex pictorial and verbal stimuli. To this end, we conducted a reanalysis of 
the data collected by Gawronski et al (2005). In their research, participants were 
exposed to three sequential affective stimuli, whereby they had to rate the third 
stimulus on valence. Whereas the target stimuli always consisted of words, the two 
preceding primes consisted of complex IAPS pictures (Reanalysis 4.3) or words 
(Reanalysis 4.4). By reanalyzing Gawronski et al’s data, we thus gain information 
whether our findings extend to more complex and abstract stimuli, as well as whether 
they generalize across experimental parameters (i.e. instructions, participant pools, 
etc). 
Based on evidence from single and multiple priming research, we had the 
following hypotheses across all present experiments: First, we expected to replicate 
“direct”4.2 single priming effects in a multiple priming context (Fockenberg et al., 
2007; Gawronski et al., 2005). Second, we expected to find assimilation effects of all 
primes with the target on short SOAs (Fockenberg et al., 2007). Third, we expected to 
find contrastive effects of primes at longer SOAs, in particular for primes that precede 
target processing (cf. Gawronski et al., 2005; Glaser, 2003). As evident from previous 
research, forward priming appears to be longer-lasting than backward priming 
(Fockenberg et al., 2006; Fockenberg et al., 2007). This may be due to ongoing target 
processing, which may be sufficiently completed when backward primes enter at 
longer SOAs. Consequently, backward primes may not play a role in target processing 
at longer SOAs, and may not require any correction processes. Finally, due to the 
evident similarity of affective priming with other categorical priming effects (e.g., 
Klauer & Musch, 2002), we expected to find parallel effects for both affective and 
gender priming tasks. Nevertheless, as suggested by our earlier research, the effect of 
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gender may be less robust and more short-lived than those of affect (e.g., Fockenberg 
et al., 2007). 
Experiment 4.1: Affective Priming 
 
Experiment 4.1 provided an initial investigation of the interaction between two 
forward primes and two backward primes in the evaluative decision task. The 
experimental stimuli consisted hereby of schematic drawings of an angry and a happy 
human face. These stimuli were developed by Öhman, Lundqvist and Esteves (2001) 
and have been pre-tested in our participant sample (Jostmann et al., 2005). We used 
these stimuli in the present research, because faces are known to be particularly strong 
and significant primes (Zajonc, 1980).4.3 Furthermore, the use of schematic stimuli 
was intended to limit the amount of irrelevant noise to provide clear and strong 
priming patterns, which is important given the complexity of possible stimulation 
patterns of five stimuli. 
 The affective primes in Experiment 4.1 were presented sequentially on a 
within-trial basis at four different SOAs (i.e. 300 ms, 150 ms, -150 ms, and -300 ms). 
Based on previous research we expected to replicate direct and cumulative priming 
effects at 300 ms, 150 ms, and -150 ms (Fockenberg et al., 2007; Gawronski et al., 
2005). In particular, we expected to find contrast effects at an SOA of around 300 ms, 
and assimilation effects at an SOA of + 150 ms and – 150 ms. 
Method 
 Participants and design. Sixty-four volunteers (46 women, 18 men, average 
age = 21 years4.4) at the Vrije Universiteit Amsterdam participated in the experiment. 
In this experiment, participants were exposed to a series of five affectively polarized 
stimuli: two forward primes, a target, and two backward primes. In Experiments 4.1 
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and 4.2, the valence of all primes was defined with regard to its congruency to the 
target valence. Consequently, the resulting design was a 2(forward prime1: 
congruent/incongruent) x 2(forward prime 2: congruent/incongruent) x 2(backward 
prime 1: congruent/incongruent) x 2(backward prime 2: congruent/incongruent) 
within-subjects design. Response keys were counterbalanced between subjects. 
 Procedure and materials. Upon arrival, participants were led to individual 
cubicles that contained a computer. The rest of the experiment was administered by a 
computer program. The program informed participants that they were to participate in 
a concentration task, which in reality consisted of the evaluative decision task. In 
particular they would be repeatedly exposed to five faces, whereby the third one 
would be presented in red, the others in black. Their task would be to indicated 
whether the third, red face was either positive or negative via two keys (i.e., “a” and 
“l”, labeled as “+” and “-“, respectively). Furthermore, participants were told neither 
to attend to nor to respond to the preceding and subsequent black faces. The 
experimental stimuli consisted of schematic drawings of an angry and happy human 
face. These stimuli were developed by Öhman, Lundqvist and Esteves (2001) and pre-
tested in our participant sample (Fockenberg et al., 2007; Jostmann et al., 2005). The 
stimuli were presented in black or red at 140 x 152 pixels (see Figure 4.1a). 
 
   
Figure 4.1a. Stimuli Experiment 4.1.  
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 Participants received 8 practice trials, which were drawn at random from of all 
possible combinations of the design, with the restriction that there were equal 
numbers of positive and negative targets. During practice trials, feedback was 
provided and participants were given the opportunity to repeat the trials, if they 
wished, before starting the actual task. The subsequent evaluative decision task 
consisted of 3 blocks, each of which had 64 trials. Within each block, each unique 
combination of stimuli was presented two times. Participants could take a short break 
between blocks. During experimental trials, no feedback was given and the computer 
recorded participants’ response time and accuracy. 
 The sequence of events in the evaluative decision task was as follows: First, a 
fixation point (***) was presented for two seconds and replaced by the first black face 
(forward prime 1), which remained on the screen for 100 ms. The forward prime was 
replaced by a blank screen for 50 ms, after which the second black face was presented 
(forward prime 2). The second black face remained on the screen for 100 ms, then 
replaced by a blank screen for 50 ms, before the red target face was shown. The red 
target face remained on the screen for 100 ms, and was replaced by a blank screen for 
50 ms, which was replaced by a third black face (backward prime 1) for 100 ms. Next, 
another blank screen was presented for 50 ms, which was followed by the fourth black 
face (backward prime 2). Finally, the fourth black face was replaced by a blank 
screen, which remained until participants responded. In short, the primes had within-
trial SOAs of 300 ms (forward prime 1), 150 ms (forward prime 2), -150 ms 
(backward prime 1) and -300 ms (backward prime 2). 
Results 
 One participant (1.6 % of entire sample) was excluded from all analyses, 
because she had made more errors than three standard deviations of the rest of the 
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sample. Response times of incorrect responses, below 300 ms (2.7%) and above 1500 
ms (1.9%) were excluded from analyses. Average response times (RTs) were 614 ms, 
average error rates (ERs) were 17.6 %. Logtransformed RTs and ERs were subjected 
to a 2(forward prime 1: congruent/incongruent) x 2(forward prime 2: 
congruent/incongruent) x 2(backward prime 1: congruent/incongruent) x 2(backward 
prime 2: congruent/incongruent) repeated measures analyses of variance (ANOVA). 
 In the following, we investigate the influences of the primes in two steps: 
First, we investigate the direct influence each prime had on the target processing, to 
confirm the robustness of single priming effects within the overall concert of primes. 
To this end, we inspect the main effects of each prime apart. Second, we take a look at 
the overall concert of primes, and assess the combined influence of all primes onto 
target processing. To this end, we inspect the interaction effects between the different 
primes. In all cases, we focus first on the effects found in the RTs, and then turn to 
those found in the ERs. To facilitate interpretation, we report untransformed means 
throughout the article. 
 Response times 
The RTs revealed significant main effects for both forward primes and the first 
backward prime. In particular, participants were slower to evaluate the target stimulus 
when it was preceded by a congruent in contrast to incongruent first forward prime 
(i.e., SOA = 300 ms), F(1,61) = 28.33, p <.001, η2p = .32 (M = 635 vs. M = 600). 
Thus, the first prime elicited a direct contrastive effect on target processing (cf. 
Gawronski et al., 2005). In contrast, participants were faster to evaluate the target 
stimulus when it was preceded by a congruent rather than a incongruent second 
forward prime (SOA = 150 ms), F(1,61) = 166.97, p < .001, η2p = .73 (M = 575 vs. M 
= 660). Likewise, participants were faster to evaluate the target stimulus if it was 
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succeeded by a congruent in contrast to incongruent first backward prime (SOA =-150 
ms), F(1,61) = 5.15, p < .001, η2p = .29 (M = 605 vs. M = 630). Thus, both primes that 
were in nearest temporal proximity to the target yielded an assimilation effect with 
regard to the target. Finally, the second backward prime (SOA = -300) had no direct 
influence on target processing, F(1,61) < 1(cf. Fockenberg et al., 2007). 
Informatively, the influence of all three primes were qualified by a forward 1 x 
forward 2 interaction, F(1,61) = 21.18, p < .001, η2p = .26,  a marginally significant 
forward 1 x backward 1 interaction, F(1,61) = 2.75, p < .10, η2p = .04, and a 
significant forward 2 x backward 1 interaction, F(1,61) = 5.01, p < .05, η2p = .08. 
Most importantly, these interactions were qualified by a marginally significant 
forward 1 x forward 2 x backward 1 interaction, F(1,61) = 3.41, p = .07, η2p = .05.
4.5 
As can be seen in Table 4.1a, the following findings can be derived from this 
interaction: First, the second forward prime elicited again the strongest influence on 
target processing: If the second forward prime was congruent with the target, 
processing was always faster than if it was incongruent, irrespective of the valence of 
the other primes, Fs(1,61) ≥ 23.88, p <.0001. 
Second, the second forward prime qualified the influence of both the first 
forward and first backward prime. In particular, if the second forward prime was 
congruent, the first backward prime exerted a similar, but weaker assimilation effect, 
F(1,61) ≥ 6.35, p ≤ .01. On the contrary, the contrast effect of the first forward prime 
did not reach significance Fs(1,61) ≤ 2.17, p ≥ .15. If the second forward prime was 
incongruent, the role between the first forward and first backward prime was reversed. 
In that case, there was a clear (contrast) effect of the first forward prime, Fs(1,61) ≥ 
16.03, p < .005, and a less consistent priming effect of the first backward prime, (i.e. 
F(1,61) < 1, F(1,61) = 7.10, p = .01). 
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Table 4.1a: Mean RTs as a function of Prime Congruency (Experiment 4.1) 
 
Forward prime 1 Forward prime2 Backward prime1 RTs 
IC C C 551a 
C C C 563 a 
IC C IC 586 b 
C C IC 598 b 
IC IC IC 632 c 
IC IC C 633 c 
C IC C 674 d 
C IC IC 703 d 
Note. The abbreviation ‘C’ refers hereby to primes that are congruent with the target valence; ‘IC’ 
refers to primes that are incongruent with the target valence. 
Error rates 
 The analysis of the ERs revealed a similar pattern as the RTs in the main 
effects. Again, there were significant main effects for both forward primes and the 
first backward prime. In particular, participants also made more errors to evaluate the 
target, when it was preceded by a congruent rather than incongruent first forward 
prime (SOA = 300), indicating a direct contrastive effect for the first prime onto target 
processing, F(1, 62) = 37.12, p < .001, η2p = .38 (M = 20.8 % vs. M = 14.4 %). In 
contrast, participants made fewer errors to evaluate the target, when it was preceded 
by a congruent rather than incongruent second forward prime (SOA = 150), F(1,62) = 
112.19, p < .001, η2p = .64 (M = 9.4% vs. M = 25.8%). Likewise, participants made 
fewer errors, if the target was succeeded by a congruent in contrast to incongruent 
first backward prime (SOA = -150 ms), F(1,62) = 47.44, p < .001, η2p = .43. That is, 
both the second forward and first backward prime yielded direct assimilation effects 
with regard to the target processing (Fockenberg et al., 2007). 
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 The analysis of the ERs revealed a significant forward 1 x forward 2 
interaction, , F(1,61) = 52.75, p < .001, η2p = .46, and a significant forward 2 x 
backward 1 interaction, , F(1,61) = 5.59, p < .05, η2p = .08. No other interactions 
reached statistical significance, F(1,61) ≤ 2.28, p ≥ .14. 
The interaction between both forward primes was due to a strong assimilation 
effect of the second forward prime onto target processing, which qualified the 
somewhat weaker contrast effect of the first forward prime (see Table 4.1b). In 
particular, the second forward prime revealed clear assimilation effects, irrespective 
of whether the first forward prime was congruent, F(1,62) = 127.55, p <.0001 (M = 
9.3% vs. M = 32.2%), or incongruent, F(1,62) = 43.73, p <.0001 (M = 9.4% vs. M = 
19.4%). If the second forward prime was congruent, the congruency of the first 
forward prime did not yield any significant effect, F(2,62) < 1 (M = 9.3% vs. M = 
9.4%). When the second prime was incongruent, however, the first prime elicited a 
significant contrast effect, F(1,62) = 50.90, p <.0001 (M = 19.4% vs. M = 32.2%). 
 
Table 4.1b: Mean ERs as a function of Prime Congruency (Experiment 4.1) 
Forward prime1 Forward prime2 Backward prime1 ERs 
C C C   7.8 a 
IC C C   7.8 a 
C C IC 10.8 b 
IC C IC 11.0 b 
IC IC C 16.7 c 
IC IC IC 22.1 d 
C IC C 28.4 e 
C IC IC 36.0 f 
Note. The abbreviation ‘C’ refers hereby to primes that are congruent with the target valence; 
‘IC’ refers to primes that are incongruent with the target valence. 
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 The interaction between the second forward prime and the first backward 
prime revealed an additive priming effect of both primes, whereby forward priming 
was stronger than backward priming (cf. Fockenberg et.al., 2007). In particular, 
participants made the least errors, if both primes where congruent with the target (M = 
7.8 %). They made more errors, if either the forward (M = 22.6%) or backward prime 
(M = 10.9%) where incongruent, both Fs(1,62) ≥ 16.33, p < .0001. Participants made 
most errors, if both forward and backward prime were incongruent, F(1,62) ≥ 30.68, p 
< .0001. Although both forward and backward priming were significant, the 
dominance of forward over backward priming can be seen (a) in the difference of 
effect size between pairs with either incongruent forward or backward prime with 
regard to all congruent pairs (i.e. η2p = .21 vs. η
2
p = .57) and (b) the fact that 
participants made more mistakes if the forward prime than backward prime was 
incongruent, M = 10.9% vs. M = 22.6%, F(1,62) = 43.25, p <.0001). 
Discussion 
Experiment 4.1 investigated the influence of multiple affective primes on 
evaluative processing. Both forward primes and the first backward prime displayed 
significant direct priming on target processing. The first forward prime yielded a 
direct contrastive effect on target processing, whereas the second forward prime and 
the first backward prime yielded assimilation effects. These priming effects overall 
replicate the effects found for single primes in single priming research (Klauer & 
Musch, 2003) and suggest that principles from single priming extend at least to some 
degree to multiple priming contexts. In particular, the second forward prime appeared 
hereby to have the strongest direct influence on target processing, so that the locus of 
the effect appeared to lie between the second prime and the target. 
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However, all three primes also had an interactive influence on target 
processing. That is, the second forward prime qualified the influence of the first 
forward prime and first backward prime on the processing of the target. In particular, 
if the second forward prime was congruent with the targets valence, the first forward 
prime did not yield any clear contrastive influence on target processing, although the 
first backward prime showed clear assimilation effects. In contrast, if the second 
forward prime was incongruent with the targets valence, the first forward prime 
yielded a contrastive influence on target processing, whereas the backward prime had 
no systematic influence on target processing.  
These findings are in line with the notion that multiple primes blend together 
to some kind of assimilative, perceptual compound. That is, if the second forward 
prime, which is adjacent to the target, is congruent with the target, both second prime 
and target may form a stable core of the perceptual compound. This core may allow 
for a quick classification of the target and render the remaining traces of the more 
remote forward prime ineffective. The backward prime may then serve as either 
additional affirmation or a “bump on the road”. If the second prime is incongruent 
with the target, however, the ambivalence of the core (i.e. second forward prime and 
target) may be resolved by contrasting the target against its surroundings, which 
generally costs more time, and increases the influence of the first forward prime. This, 
because the first forward prime may already be processed enough to allow for 
correction, due to its distinctiveness (cf. Stapel & Koomen, 2001, 2006). Also, both 
forward primes may form a clear block to contrast the target with, if both forward 
primes are incongruent with the target. 
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Experiment 4.2: Gender Priming 
 
The results of Experiment 4.1 replicated both direct affective priming effects 
and interaction effects of previous research. As suggested by previous research, 
similar albeit weaker and more short-lived priming effects can also be found for other 
dimensions (e.g., gender, Fockenberg et al., 2007). In this research, however, no 
contrast effects were reported (cf. Grawronski, et.al., 2005). Consequently, we 
designed Experiment 4.2 to replicate both assimilation and contrast effects for non-
affective stimuli. For this purpose, we modified the schematic faces of Experiment 4.1 
by adding gender information (male or female hair styles) and removing affective 
information from the schematic faces (see Figure 4.2b). 
 
 
Figure 4.2b. Stimuli of Experiment 4.2 
Method 
Participants and design. Sixty-four volunteers (40 woman, 24 men, average 
age = 21 years) at the Vrije Universiteit Amsterdam participated in the experiment.  
In this experiment, participants were exposed to a series of five gender polarized 
stimuli: two forward primes, a target, and two backward primes. Because our present 
interest was in the influence of the gender congruency of all primes with regard to the 
Chapter 4: Priming in Concert 
 
 105 
target, the gender congruency of all primes was defined with regard to the target 
gender. Consequently, the resulting design was a 2(forward prime1: 
congruent/incongruent) x 2(forward prime 2: congruent/incongruent) x 2(backward 
prime 1: congruent/incongruent) x 2(backward prime 2: congruent/incongruent) 
within-subjects design. Response keys were counterbalanced between subjects. 
Procedure and materials. The procedure and materials were identical to 
Experiment 4.1. The main difference was that (a) a modified version of the schematic 
faces of Experiment 4.1 was used that included gender, but no valence cues (see 
Figure 4.1b), and (b) participants were asked to indicate whether the third, red face 
was male or female. 
Results 
 Two participants (3.1 % of entire sample) were excluded from analyses, 
because they made more errors than three standard deviations of the rest of the 
sample. Response times of incorrect responses, below 300 ms (3.6%) and above 1500 
ms (0.9%) were excluded from analyses. Average response times (RTs) were 522 ms, 
average error rates (ERs) were 9.5 %. Logtransformed RTs and ERs were subjected to 
a 2(forward prime 1: congruency) x 2(forward prime 2: congruency) x 2(backward 
prime 1: congruency) x 2(backward prime 2: congruency) repeated measures analyses 
of variance (ANOVA). 
 Response times 
The analysis of the RTs revealed a significant main effect for the congruency 
of both forward primes, and the first backward prime. That is, participants were 
slower to categorize the target stimulus, when it was preceded by a congruent rather 
than incongruent first prime (SOA 300), F(1,60) = 132.42, p < .001, η2p = .69 (M = 
537 vs. M = 507). That is, again a direct contrast effect of the first forward prime on 
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target processing emerged. In contrast, participant’s were faster to categorize the 
target stimulus when it was preceded by a congruent rather than incongruent second 
prime (SOA = 150), F(1,60) = 164.49, p < .001, η2p = .73 (M = 491 vs. M = 553). 
Likewise, participants were faster to evaluate the target stimulus if it was succeeded 
by a congruent in contrast to incongruent prime at an SOA of -150 ms, F(1,60) = 7.95, 
p < .01, η2p = .12.(M = 518 vs. M = 526). That is, again both the second forward and 
first backward prime yielded assimilation effects. Finally, the second backward prime 
(SOA = -300) had no influence on target processing, F(1,61) < 1  (e.g., Fockenberg et 
al., 2007). 
The analysis of the RTs only revealed a significant forward 1 x forward 2 
interaction, F(1, 61) = 85.88, p = .001, η2p = .59. No other interaction did reach 
statistical significance, F(1,60) ≤ 1.34, p ≥ .25.  As can be seen in Table 4.2a, the 
gender priming task yielded similar effects as the evaluative decision task, in 
particular for primes before onset of target processing. In particular, the second 
forward prime elicited again the strongest influence on target processing: it yielded 
strong gender priming, irrespective of whether the first forward prime was congruent, 
F(1,60) = 173.50, p <.0001 (M = 496 vs. M = 579), or incongruent, F(1,62) = 100.13, 
p <.0001 (M = 486 vs. M = 527). 
Again, the second forward prime qualified the influence of the first forward 
prime, whereby contrast effects of the first forward prime was increased, if the second 
prime was incongruent with the target. That is, the first forward prime revealed a 
marginally significant contrast effect, if the second forward prime was congruent, 
F(2,60) = 3.79, p =. 06 (M = 496 vs. M = 486), but a much stronger, significant 
contrast effect, if the second forward prime was incongruent, F(1,60) = 221.23, p 
<.0001 (M = 579 vs. M = 527). 
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Table 4.2a. Mean RTs as a function of Prime Congruency (Experiment 4.2) 
Forward prime1 Forward prime2 Backward prime1 RTs 
IC C C 485 a 
IC C IC 488 a 
C C C 491 a 
C C IC 501 a 
IC IC C 524 b 
IC IC IC 530 a 
C IC C 572 c 
C IC IC 585 d 
Note. The abbreviation ‘C’ refers hereby to primes that are congruent with the target gender; 
‘IC’ refers to primes that are incongruent with the target gender. 
 
Error rates 
 The analysis of the ERs revealed a similar, yet more short-lived priming 
pattern than the RTs. Again, significant main effects for both forward primes were 
found, but no backward priming. Participants made more errors to evaluate the target, 
when it was preceded by a gender-congruent in contrast to a gender-incongruent first 
prime (SOA = 300), indicating again a direct contrast effect of the first prime on the 
target processing, F(1, 61) = 11.76, p = .001, η2p = .16 (M = 10.9 % vs. M = 8.1%). In 
contrast, participants made fewer errors to evaluate the target, when it was preceded 
by a congruent in contrast to incongruent second prime (SOA = 150), F(1,61) = 34.62, 
p < .001, (SOA = 150), η2p = .36 (M = 5.6 % vs. M = 13.4 %). Finally, neither 
backward prime (SOA =-150 or -300) had a significant influence on target processing, 
both Fs(1,61) < 1. 
The analysis of the ERs revealed a marginally significant forward 1 x forward 
2 interaction, F(1, 61) = 3.29, p = .07, η2p = .05. No other interaction effects reached 
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statistical significance, F(1,61) ≤ 2.17, p ≥ .15. In particular, the interaction between 
the two forward primes revealed a contrastive effect of the first and an assimilation 
effect of the second prime (see Table 4.2b). Again, the second forward prime yielded 
the strongest influence on target processing:  it revealed strong gender priming 
irrespective of whether the first forward prime was congruent, F(1,61) = 31.70, p 
<.0001 (M = 6.4% vs. M = 15.4%), or incongruent, F(1,61) = 24.02, p <.0001 (M = 
4.8% vs. M = 11.4%).  
Although the first forward prime also revealed a significant contrast effect, if 
the second forward prime was congruent, F(1,61) = 5.77, p <.05 (M = 6.4% vs. M = 
4.8%), it was particularly pronounced if it was incongruent,  F(1,61) = 9.13, p < .005 
(M = 15.4 % vs. M = 11.4 %). 
 
Table 4.2b. Mean ERs as a function of Prime Congruency (Experiment 4.2) 
Forward prime1 Forward prime2 Backward prime1 ERs 
IC C C   4.4 a 
IC C IC   5.2 a 
C C C   6.3 a 
C C IC   6.5 a 
IC IC IC 11.4 b 
IC IC C 11.5 b 
C IC C 15.4 c 
C IC IC 15.5 c 
Note. The abbreviation ‘C’ refers hereby to primes that are congruent with the target gender; ‘IC’ refers 
to primes that are incongruent with the target gender. 
 
Discussion 
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Experiment 4.2 investigated the influence of multiple gender primes on 
categorical target processing. Overall, the gender priming task appeared to be easier 
than the previous affective priming task, as indicated by overall lower response times 
and error rates. This could be explained by a potentially more short-lived influence of 
gender primes on target processing (cf. Fockenberg et al., 2007) and the fact that the 
gender primes had fewer distinctive features (i.e. hair) compared to the affective 
primes (i.e. brows, eyes, mouth). Nevertheless, similar, yet more short-lived priming 
effects were found than in Experiment 4.1. In particular, the first forward prime again 
yielded a ‘direct’ contrastive effect on target processing, and the second forward 
prime a ‘direct’ assimilation effect. However, the first backward prime displayed 
effects only in the responses times, and did not have a systematic influence on the 
interaction of primes. 
Notably, both forward primes again yielded an interactive influence on target 
processing, similar to Experiment 4.1. In particular, the second forward prime yielded 
the strongest direct priming influence, and qualified the influence of the first forward 
prime in similar ways as in the first experiment. That is, the contrast effect of the first 
forward prime was again particularly apparent, if the second forward prime was 
incongruent with target processing. If the second forward prime was congruent with 
the target processing, still (marginally) significant contrast effect occurred, but these 
were weaker. 
In sum, the findings of Experiment 4.1 and 4.2 are in line with the notion that 
multiple categorical primes show assimilation at very short SOAs and contrast effects 
at higher SOAs. Furthermore, the contrast effects of the first prime appeared to be 
moderated by the congruency between the second forward prime and the target: if 
both were incongruent, contrast effect was found; if they where congruent only 
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weaker (marginal) contrast effects occurred. This finding again supports the idea of an 
assimilative perceptual compound and flexible contrastive influences. 
 
Reanalysis of Gawronski, Deutsch, & Seidel (2005) 
 
Because Experiment 4.1 and 4.2 included a very limited number of schematic 
faces as stimuli, it remains an open question whether our findings were due to changes 
between the stimuli’s identity rather than their broader category. Although such 
within-stimulus changes are of interest in their own right (Hugenberg & 
Bodenhausen, 2003, 2004), it remains important to determine whether our findings 
also generalize to priming of more complex objects. As it turns out, Gawronski et al. 
(2005) collected relevant data to this issue4.6. We therefore conducted a reanalysis of 
Gawronski et al.’s data. Besides establishing whether our findings generalize to more 
complex stimuli, the reanalysis furthermore allowed us to see whether the rather 
complex pattern observed in our experiments was replicated by a different group of 
researchers in a different country. 
Reanalysis 4.3: 
Affective Priming with Multiple, Variable Complex Pictures 
 
In their first experiment Gawronski et al. (2005) presented participants with 
two sequential forward primes in an evaluative decision task, using complex positive 
and negative pictures as primes (Lang, Bradley, & Cuthbert, 2001) and positive and 
negative words as targets. The specific sequence of events in Gawronski et al.’s first 
experiment was somewhat different from ours, yet comparable: The first prime was 
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presented for 133 ms, followed by the second prime for 133 ms, a blank screen for 34 
ms and the target, which remained visible until response. 
Gawronski et al’s (2005) analysis concentrated on the influence of the first 
prime as a moderator of the second prime influence on target processing. 
Accordingly, they coded and analyzed their data with a focus on the relationship 
between the second prime and the target for different values of the first prime. Their 
analyses did not consider the potential joined influence of both forward primes on 
target processing, which is central to the present investigation. We therefore 
reanalyzed Gawronski et al.’s data, using the same analytic strategies as in 
Experiment 4.1 and 4.2. In this manner, we sought to shed more light on the combined 
influence of more diverse, complex and abstract primes as well. 
Results 
Our reanalyzes were conducted on the original data set that was provided by 
Gawronski et al (2005). Prior to analyses all incorrect responses as well as RTs that 
exceeded 1000 ms had been removed from the data set (see Gawronski et al., 2005). 
The average RT was 615 ms, the average ER was 5.0 %. Due to the small ERs, we 
restricted the analyses to the RTs. The RTs were subjected to a 2 (forward prime 1: 
congruency) x 2 (forward prime 2: congruency) repeated measures analyses of 
variance (ANOVA). 
The analyses of the RTs revealed a significant main effect for the congruency 
of both primes. That is, participants were slower to evaluate the target stimulus, when 
it was preceded by a congruent rather then incongruent first prime (SOA = 300 ms), 
F(1,32) = 4.26, p < .05, η2p = .12 (M = 619 vs. M = 612). That is, again a direct 
contrast effect of the first prime on target processing emerged. In contrast, 
participant’s were faster to evaluate the target stimulus, when it was preceded by a 
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congruent rather than incongruent second prime (SOA = 167 ms), F(1,32) = 22.10, p 
< .001; η2p = .41 (M = 606 vs. M = 625). That is, again the second prime yielded a 
direct and somewhat stronger assimilation effect. 
The effects of both primes were not qualified by a significant interaction, 
F(1,32) = 1.30, p =.26. That is, the first prime displayed contrast effects, irrespective 
of the congruency between the second prime and the target. Relevant means are 
displayed in Table 4.3. 
 
Table 4.3: Mean RTs as a function of Prime Congruency (Reanalysis 4.3) 
Forward prime1 Forward prime2 RTs 
I C 600 
C C 610 
I I 624 
C I 627 
Note. The abbreviation ‘C’ refers hereby to primes that are congruent with the target valence; 
‘IC’ refers to primes that are incongruent with the target valence. The effects of both primes 
were not qualified by an interaction. 
 
Reanalysis 4.4: 
Affective Priming with Multiple, Variable Words 
 
In their second experiment, Gawronski et al. (2005) again presented 
participants with two sequential forward primes in an evaluative decision task at the 
same presentation times. This time, however, they used positive, negative and neutral 
nouns as primes for positive and negative adjectives. 
Results 
In the second experiment, the average RT was 597 ms, the average ER was 4.1 
%. Due to the small ERs, the analyses was again restricted to the RTs. The RTs were 
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subjected to a 2(forward prime 1: congruency) x 2(forward prime 2: congruency) 
repeated measures analyses of variance (ANOVA). 
The analyses of the RTs revealed a significant main effect for the congruency 
of both primes. That is, participants were slower to evaluate the target stimulus, when 
it was preceded by a congruent rather then incongruent first prime (SOA = 300 ms), 
F(1,39) = 9.36, p =.004, η2p = .19 (M = 600 vs. M = 591). That is, again a direct 
contrast effect of the first prime on target processing emerged. In contrast, 
participant’s were faster to evaluate the target stimulus, when it was preceded by a 
congruent rather than incongruent second prime (SOA = 167 ms), F(1,39) = 15.29, p 
< .001; η2p = .28 (M = 590 vs. M = 601). That is, again the second prime yielded a 
direct and somewhat stronger assimilation effect. 
As expected, the influence the primes was qualified by a significant forward 
prime 1 x forward prime 2 interaction, F(1,39) = 5.13, p < .05, η2p = .12. As can be 
seen in Table 4.4, the RTs displayed a similar pattern with that in our Experiments. 
That is, the second forward prime elicited again the strongest influence on target 
processing, and qualified the effects of the first prime: If the second prime was 
congruent with the target, the first prime did exhibit no significant contrast effect, 
F(1,39) = 1.63, p = .21. If the second prime was incongruent with the target, the first 
prime showed clear contrast effects, F(1,39) = 14.20, p = .0005. 
Table 4.4: Mean RTs as a function of Prime Congruency (Reanalysis 4.4) 
Forward prime1 Forward prime2 RTs 
I C 588a 
C C 592 a 
I I 595 a 
C I 608 b 
Note. The abbreviation ‘C’ refers hereby to primes that are congruent with the target valence; 
‘IC’ refers to primes that are incongruent with the target valence. 
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Discussion 
The reanalysis of Gawronski et al’s data investigated the influence of multiple, 
diverse affective primes on target processing. Both reanalyzes clearly replicated the 
direct influence of single primes on focal processing. As in Experiment 4.1 and 4.2, 
the more remote first prime yielded a direct contrast effect with regard to the target. 
Also, the adjacent second prime again yielded a direct assimilation effect with regard 
to the target. Together, this lends support to the notion that single primes may have 
lasting effects in more dynamic environments, and that this influence is similar to 
single priming environments, whereby primes display assimilation effects at short 
SOAs and can display contrast effects at higher SOAs. 
In the overall concert of primes, the second forward again elicited the 
strongest influence on target processing. Similar to our own experiments, the contrast 
effect of the first prime was determined by the congruency of the second prime with 
the target. That is, as in our own experiments forward contrast was only apparent, if 
the second prime and the target were incongruent in valence. Notably, the first 
reanalyzes did not yield such an interaction. In contrast, the contrast effects occurred 
irrespective of the second prime’s congruency with the target.  
The absence of an interaction in Reanalysis 4.3 can be explained in two ways. 
On the one hand, it could be accounted for by a ceiling effect, due to the very limited 
range of RTs in Gawronski et al’s data. Whereas the highest and lowest RTs differed 
up to 100 ms and 152 ms, respectively, in our research, they differed only up to 20 ms 
to 27 ms. This lack of variation may have concealed the interaction, as little noise in 
the data may suffice to cancel out the effects. In line with that, Gawronski et al. 
applied complex pictures as primes in their first study (Reanalysis 4.3), which may 
have induced such noise. On the other hand, the use of such pictures may indeed have 
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increased the overall contrast effects, so that participants may also initiated 
contrastive processes on congruent trials. In line with that, previous research has 
shown that pictures are stronger affective primes than words, (De Houwer & 
Hermans, 1994) and that strong primes can elicit contrast effects (Glaser & Banaji, 
1999). 
General Discussion 
 
In the present research, we investigated how multiple primes jointly influence 
target processing. We proposed that single priming and multiple priming are based on 
the similar principles, such that assimilation would occur at very short time intervals, 
whereas assimilation and contrast occur at higher time intervals between prime and 
target stimuli. In line with this notion, the present research found evidence for direct 
assimilation effects of the second forward prime (Experiment 4.1, 4.2, Reanalysis 4.3, 
4.4) and the first backward prime (Experiment 4.1) with the temporally approximate 
target. Furthermore, the first forward prime yielded direct contrastive effects with 
regard to the temporally more remote target (Experiments 4.1, 4.2, Reanalysis 4.3, 
4.4). Of all primes, the second forward prime yielded the strongest direct influence on 
target processing, and moderated the influence of the other primes. In particular, if the 
second forward prime was congruent with the target, then the first backward prime 
yielded significant priming, whereas the first forward prime did not (Experiment 4.1). 
Conversely, if the second forward prime was incongruent, the first forward prime 
yielded significant priming, whereas the first backward prime did not (Experiment 
4.1, 2, Reanalysis 4.4). Finally, gender priming was more short-lived than affective 
priming, in particular after onset of target processing (Experiment 4.1 vs. 4.2) 
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The present research further confirms that categorical primes indeed yield 
assimilation effects at close temporal proximity (Fockenberg et al., 2007), whereas 
contrast effects tend to occur at somewhat greater time intervals between primes and 
targets (cf. Gawronski et al., 2005). The finding of contrast effects is in line with the 
notion that categorical priming is at least not solely due to a (spreading) activation 
within neural networks, but (also) involves the working of higher attentional and/or 
other mental contrasting processes (cf. Gawronski et al., 2005). This, as contrast 
effects are generally incompatible with pure spreading activation accounts, which 
only propose a spread of activation to nodes of categorically consistent, but not 
inconsistent targets (e.g., Klauer & Musch, 2003). 
Although the general existence of contrast effects was robust across both 
experiments and reanalysis, notably one reanalysis failed to reveal the qualification of 
this contrast effect by the clarity of the perceptual compound (i.e. Reanalysis 4.3).This 
could be explained in two ways: First, the lack of such a moderation in the other 
experiment could be due to the much more narrow time window in which priming 
effects occurred in these studies (i.e. 20-27 ms, as compared to 100-152 ms in our 
studies). This may have concealed more fine nuances of the prime influence on target 
processing. Second, contrastive effects may indeed have been increased  spilled over 
to congruent trials as well. Informatively, the same interaction was found in the 
experiment that applied words as primes (Reanalysis 4.4). It was absent, however, for 
the experiment that applied IAPS pictures as primes. In general, pictures are known to 
be stronger primes than words (e.g., De Houwer & Hermans, 1994), and prime 
extremity is known to elicit contrast effects (Glaser & Banaji, 1999). Consequently, 
the use of extreme primes may have increase contrastive processes to such a degree 
that they where applied across all trials. 
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A parsimonious account of the present findings can be made on the basis of 
compound cue theory (Ratcliff & McKoon, 1988). According to compound cue 
theory, a prime and target combine to form a compound cue to memory in binary 
decision task, whereby the familiarity of this compound serves as basis for decision. 
In the present, research participants were exposed to multiple stimuli at short 
succession and had to make a binary decision on one of them. Consequently, it is 
conceivable that at the time of target processing multiple stimuli were activated 
simultaneously to some degree, and initially formed a compound. A stable/congruent 
compound should yield fast responses and allow for assimilation processes. 
Conversely, an incongruent/ambivalent compound should lead to generally slower 
responses and elicit contrastive processes, because participants attempt to disentangle 
the compound and to decide on the target object. 
Accordingly, the temporally proximate, second forward prime and the target 
could be seen as the core of the compound, which across all experiments yielded 
stable assimilation effects, irrespective of the other primes. If both stimuli were 
congruent (i.e., when there was a clear compound), responses where overall faster 
than if they were incongruent. If processing was long enough, the first backward 
prime may have gotten assimilated to some degree in the compound, and thus 
contributed to the overall assimilation effect (Experiment 4.1). If processing was 
easier and shorter, however, the compound was restricted to second forward prime 
and the target (Experiment 4.2). In contrast, the first forward prime and the second 
backward prime may have been temporally too far removed to allow for a clear 
priming influence. If the second forward prime and the target were incongruent (i.e., if 
there was an ambivalent compound), responses were overall slower than if they were 
congruent. In this case the mind had to disentangle the compound to determine the 
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target and its category. To this end, higher order contrastive processes were initiated. 
Consequently, the first backward prime may not have been sufficiently activated to 
yield assimilation effects. Furthermore, the first forward prime yielded contrastive 
effects, as it was temporally sufficiently removed from the core of the compound to 
allow for the occurrence of correction or comparison processes. 
Overall, the present research supports the notion that single priming effects 
may to some degree generalize towards richer and more dynamic environments of 
multiple priming tasks (cf. Fockenberg et.al., 2006). Even though the present research 
used multiple primes at short inter-stimulus intervals, the ‘direct’ priming effects of 
each prime was similar to that obtained in single priming research (e.g., Klauer & 
Musch, 2003; Fockenberg et.al., 2006). Notably, in the overall concert of priming, the 
influence of single primes is further qualified by the occurrence of other primes. In 
particular, this interaction appears to be in line with a compound cue explanation, 
whereby primes that are close to the target show a strong assimilative influence, and 
more distal forward primes especially display contrastive influence if the assimilative 
prime-target compound is incongruent – and thus in need of separation. 
 
Limitations and Avenues for Future Research 
 
The present research should be regarded as preliminary, leaving many 
questions to be addressed in future research. First, although the reanalyzes of 
Gawronski et al’s data allowed us to generalize the effects of affective primes to more 
complex and variable primes, we still only applied one face per gender category. As a 
consequence of the recurrent use of identical gender faces, we cannot infer whether 
the obtained gender priming effects are really due to higher order gender 
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categorization processes (i.e. male vs. female). Instead the present contrastive gender 
priming findings could be grounded in lower perceptual processes (i.e., identity of the 
face; same vs. different). Notably, previous research already found contrastive gender 
priming in single priming research, and gender also appears to yield overall similar 
effects in multiple priming tasks (Fockenberg et al., 2007). This may add some 
credence to the existence of contrastive gender priming effects in multiple priming. 
Nevertheless, future research still needs to empirically confirm the existence of such 
effects for more complex stimuli. 
Second, the present research exclusively applied the evaluative decision and 
gender decision task. Although these are the most commonly applied and reliable 
paradigms in affective and gender priming research (Klauer & Musch, 2003; Lemm, 
Dabady, & Banaji, 2005), they share one drawback: they require explicit 
categorization of the target stimuli. As a consequence, these tasks may heighten the 
salience of the category of attention, and thereby foster response interference effects 
(De Houwer, 2003) and stronger priming effects (cf. Fockenberg et.al., 2006). 
Consequently, it still is questionable, for example, whether similar contrast effects in 
multiple priming can be found in tasks that do not require explicit categorization – or 
whether explicit categorization processes are necessary condition for them to occur.  
Third, similar to other prominent priming paradigms (i.e. naming tasks, lexical 
decision task) the present categorical decision tasks required relatively simple, 
analytic processing of a single target. Everyday information processing often involves 
more complex processing of environmental stimulation. Consequently, future research 
may look into the role of ongoing environmental stimulation on more complex focal 
stimulus processing, too. For instance, it may be informative to address how 
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integrative target processing, whereby multiple targets need to be integrated into 
overall responses over time, are influenced by multiple priming. 
 
Concluding Remarks 
 
To date, the single and multiple priming literatures have independently 
provided evidence for assimilation and contrast effects between targets and primes. 
The present research provides a preliminary integration of both single and multiple 
priming effects by investigating single and multiple priming across the time course of 
priming. As evident from the direct priming effects, single priming may still bear 
some relevance to more complex environments, whereby single primes yield 
assimilation at short and contrast at longer time intervals. However, when single 
primes enter the concert of multiple priming, their effects are also qualified by the 
occurrence of the other primes. As suggested by Gawronski et al’s (2005), primes 
appear to be able to increase the influence of subsequent opposite primes on target 
processing, presumably by enhancing attention to the prime dimension. As suggested 
by the present research, primes that occur close to targets may also enter an 
assimilative perceptual compound, and thereby flexibly initiate contrastive 
processing. Consequently, the assessment of environmental meaning appears to 
flexibly adapt to shifts in environmental stimulation, emphasizing assimilative and 
contrastive effects of single primes according to processing needs, and allowing for an 
adaptive balance between integration (i.e. assimilation) and separation (i.e. contrast) 
of environmental stimuli that occur in a dynamic environmental stream.
 Chapter 5: 
General Discussion – 
Affective Priming in Dynamic Environments 
 
 The present dissertation examined how efficient people evaluate 
environmental stimuli in dynamic environments. As discussed in Chapter 1, previous 
research on rapid evaluation processes has adopted a rather static approach by 
investigating how single priming events can activate evaluations that influenced 
subsequent processing (e.g. categorizing a target stimulus). The typical finding in this 
research has been that priming individuals with a positive or negative stimulus renders 
it easier to provide subsequent responses that are evaluatively congruent rather than 
incongruent with the priming stimulus. Although this so-called “affective priming 
effect” is a robust phenomenon (Fazio, 2001), research has also found that affective 
priming is short-lived and restricted to several boundary conditions (Klauer & Musch, 
2003).  As such, the question arises whether affective priming may exert a significant 
influence in more complex and dynamic environments, as found in real life. 
 The research presented in this dissertation suggests strongly that that affective 
priming can have a significant influence in more dynamic environments. In Chapters 
2 to 4, I reasoned that affective priming may reflect a flexible monitoring mechanism, 
which allows for a continuous general monitoring as well as rapid extraction of 
particular information. This reasoning was subsequently tested in a series of 
experiments that investigated the impact of affective priming after the onset of focal 
processing (i.e. backward affective priming, Chapter 2), across time, primes and 
relevance of prime property close to target processing (Chapter 3), as well as 
differences between the effects of primes close and more distant to target processing 
(Chapter 4). 
 In this final chapter, I review the empirical findings that were obtained in 
Chapter 2 and 4 and consider how these findings shed light on the nature of backward 
priming effects, and the interaction of primes that occur close or distant to the target. I 
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then integrate the findings into a basic, situated model of affective priming effects. 
This model was inspired by recent situated approaches to social cognition (e.g., 
Ferguson & Bargh, 2003; Semin & Smith, 2002). 
 
Backward priming – 
 Evaluation in the Shadow of Focal Processing 
 
 Almost all affective priming research to date has examined the influence of 
affective primes that were presented before the onset of a focal target. In a dynamic 
environment, however, primes can occur at any time, and thus after onset of focal 
target processing. The first objective of the present dissertation was to establish 
whether affective primes can also influence focal processing after target onset.  
Prior affective priming research failed to provide evidence for backward 
priming effect (Hermans, De Houwer, & Eelen, 2001; Klauer et al., 1997). However, 
this research included some factors that might have reduced the influence of backward 
affective primes, including temporal overlap and spatial separation of the primes. 
After removing these factors, the research reported in Chapter 2 was able to find the 
first empirical evidence for backward affective priming. Follow-up studies in 
Chapters 3 and 4 confirmed that backward affective priming is indeed a robust 
phenomenon. Backward affective priming was obtained using diverse priming stimuli 
such as words (Experiment 2.1), complex color pictures (Experiment 2.3), schematic 
faces (Experiments 3.1-3.3 and 4.1) and photographs of human faces (Experiment 
3.4/3.5). Backward priming effects were strongest at relatively brief SOAs of -100 ms 
and -150 ms, although backward affective priming occasionally also occurred at 
higher SOAs (i.e., in the pilot study mentioned in Chapter 2, Experiments 2.3,3.2, and 
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3.5). Backward priming effects were also obtained for gender primes (Experiments 
3.2, 3.3, and 3.5).  Backward priming effects were thus obtained across affective and 
descriptive stimulus dimensions. 
After establishing the existence of backward affective priming, the present 
dissertation set out to find out more about the nature of this new phenomenon. First, 
backward priming was consistently more short-lived than forward priming across all 
experiments reported in the present dissertation. One explanation for this asymmetry 
is that forward priming is characterized by a longer time between onset of the prime 
and the response than backward priming. Thus, forward primes have a longer time 
window to influence people’s responses than backward primes. In addition, it may be 
that the mind is more susceptible to priming before as compared to after onset of focal 
processing, given that focal processing might divert attention from the prime.  
Second, backward priming appears to be based on interference processes. 
Although some evidence for facilitation was found in Experiment 3.1, backward 
priming only showed interference effects in single-prime environments (i.e. Chapter 
2) and was accompanied by a general decrease in response time and increase in error 
rates. In this regard, our findings with regard to backward priming parallel findings in 
the forward affective priming literature. Although forward affective priming was 
originally conceived as a spreading activation process, more recent analyses have 
emphasized the importance of interference mechanisms in affective priming (Klauer 
& Musch, 2003). Backward priming thus appears to be similar to forward affective 
priming, by being predominantly driven by interference processes.  
Third, backward priming proved only reliable for prime properties that are 
relevant to focal processing (see Chapter 3). For irrelevant prime properties, virtually 
no evidence for backward priming effects was found (except a marginally significant 
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effect in Experiment 3.2). Furthermore, as suggested by research with multiple 
forward and backward primes reported in Chapter 4, backward priming may occur 
only when target processing is sufficiently long (cf. Chapter 3) and the mind does not 
engage in active contrastive processing (Chapter 4). Thus, under conditions that 
allows for a diversion of attention from backward primes, backward priming was 
reduced or even eliminated.  
Taken together, the present dissertation provided the first evidence for short-
lived yet robust backward affective priming effects. Backward priming effects appear 
mostly due to Stroop-like interference processes, whereby people try to disentangle a 
compound of activated information to extract specific meaning from a continuous 
stream of stimulation. 
Caught in the Crossfire:  
When Forward and Backward Priming Meet 
 
 The existence of both forward and backward priming processes, which were 
established in Chapter 2, therefore raise important questions about the interaction 
between forward and backward priming. If people are exposed to both forward and 
backward primes, what will happen? Will forward and backward priming effects 
cancel each other out, amplify each other or simply combine in an additive manner? 
And what role does the relevance of primed information for target processing play in 
the crossfire of primes? Would irrelevant information play any role at all? And if so, 
would this be role of the primes be different before and after onset of target 
processing? 
These questions were first addressed in Chapter 3, which examined the 
juxtaposition of forward and backward priming processes. Across experiments, a clear 
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pattern for relevant affective primes emerged: At short SOAs, forward and backward 
affective primes had an additive effect on target processing (Exp. 3.1, 3.2, and 3.4). 
That is, participants responded fastest and most accurate if both primes where 
congruent with the target, slower and less accurate if either prime was incongruent, 
and slowest and least accurate if both primes were incongruent. At higher SOAs, 
however, backward priming dissolved earlier than forward priming effects. That is, 
forward priming become the dominant (Exp. 3.2) or solely influence (Exp. 3.1 & 3.4) 
on target processing at higher SOAs, thus replicating the forward-backward 
asymmetry that was found in Chapter 2. Further experiments found similar priming 
effects for relevant gender primes (Exp. 3.3 & 3.5), thus extending the existence of 
backward priming and generalizing the additive influence of forward and backward 
primes to categorical information. 
In contrast to earlier research, the research reported in Chapter 3 found 
evidence for the influence of irrelevant primes (Exp. 3.2, 3.3, and 3.5). That is, 
forward priming occurred for both schematic affective and gender primes, even 
though participants were only to categorize the target according to the other 
dimension (Exp. 3.2 & 3.3). In contrast, irrelevant backward primes had no influence 
on target processing, which supports the notion that people zoom in on relevant 
information after detecting the target object (Macrae et al., 1995; Wentura & 
Rothermund, 2003). Similar priming effects were found with more diverse 
photographs of real faces for the affective dimension (Exp. 3.4), but not for the gender 
dimension (Exp. 3.5). The superior robustness of affective over gender priming 
supports the notion that evaluative information may be particularly accessible 
(Murphy & Zajonc, 1993; Osgood et al., 1957; Stapel et al., 2002). Consequently, 
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only clear and salient irrelevant primes may meddle with target processing and only as 
long as the mind does not focus on relevant information. 
Taken together, the present dissertation provided first evidence for the additive 
influence of forward and backward primes on target processing at short time intervals. 
It also replicated the longer lasting influence of forward primes, and extended those 
findings to gender priming. As such, priming thus appears to establish an assimilative 
compound at short time intervals that integrates information near to the target in an 
additive manner. Whereas salient and significant prime information hereby only 
influenced succeeding target processing, relevant information also continued to 
influence target processing after the target had been detected. Notably, the present 
research documented the simultaneous occurrence of both relevant and irrelevant 
priming processes, which thus suggest a switch from multidimensional processing to 
focal processing with the occurrence of the target. Overall, priming processes thus 
involve both multidimensional monitoring as well as rapid extraction of specific, 
goal-relevant information. 
 
A Concert of Primes 
 
Chapter 3 found that forward and backward primes have an additive effect on 
the processing of an adjacent target object. This suggests that, similar to single 
priming studies, multiple primes appear to combine with the target object in an 
assimilative manner, leading to congruency effects at short time intervals. Dependent 
on the relevance of the primed information, this assimilation of prime information was 
prolonged after onset of target processing. To enable people to successfully extract 
information from a dynamic stream of information, however, the mind may also 
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sometimes need to be able to initiate contrastive processes. In line with that, a recent 
set of studies obtained evidence for contrastive influence of multiple primes 
(Gawronski et al., 2005). 
When will multiple primes result in assimilation versus contrast effects? This 
issue was explored in Chapter 4. In this chapter, we suggested that timing is a critical 
variable which determines how multiple primes are combined. When primes occur at 
close temporal proximity to the target, they may blend together in processing. Thus, at 
short time intervals, primes may enter an assimilative prime-target compound. 
Because Chapter 3 used such short time intervals, this may explain why only 
assimilation effects were observed in this chapter. By contrast, primes are temporally 
distant from the target, chances increase that primes become separated from the target. 
Thus, contrast effects may occur at higher time intervals. Chapter 4 addressed this 
issue by including two forward primes and two backward primes to allow for the 
assessment of the joint influence of primes closer and more distal to target 
processing.5.1 
Across experiments, affective and gender primes again displayed assimilation 
effects with regard to the target at short time intervals: When task processing was 
sufficiently long, forward and backward primes that occurred adjacent to the target 
combined in an additive manner (Exp. 4.1); if target processing was too short to be 
impacted by backward primes, forward primes showed congruency effects (Exp. 4.2, 
cf. Exp. 3.3). Furthermore, and in line with expectations, the more distal forward 
prime displayed a contrastive effect with regard to that target (Exp. 4.1; 4.2; R 4.3, 
R4.4). That is, the most distal forward prime fostered processing of incongruent rather 
than congruent targets. 
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Together with Chapter 3, Chapter 4 supports the robustness of priming in more 
dynamic and challenging environments. In particular, primes appear to have an 
assimilative influence on target processing at short time intervals, and can have a 
contrastive influence on target processing at longer intervals. If one isolates the effects 
of the single primes within this ”concert of primes” by looking at the main effects of 
each prime separately, the ‘direct’ priming effects show similarities to those observed 
in single priming research (see Chapter 4). Consequently, affective priming effects, as 
investigated in single priming paradigms may indeed, at least to some degree, apply to 
more dynamic environments, and thus be relevant to the understanding of priming in 
more realistic settings. 
In addition to replicating single priming effects in a dynamic environment, the 
present analyses revealed more subtle variations in the overall pattern of priming 
effects. In particular, the forward prime most adjacent to the target had the strongest 
influence on target processing and qualified the influence of all other primes (Exp. 
4.1, 4.2, R 4.4). If the target and the adjacent forward prime were incongruent, the 
most distal forward prime elicited contrast effects (Exp. 4.1; 4.2, R 4.4). If the target 
and the adjacent forward priming were congruent, no contrast effects were found. 
Instead, the adjacent backward prime elicited further assimilation, at least if target 
processing was sufficiently long (Exp. 4.1).  
This moderation is in line with that notion that the adjacent forward prime and 
the target initially constitute a perceptual compound. That is, if the perceptual 
compound was ambivalent (incongruent forward prime/target), contrast processes are 
initiated to resolve this conflict. If the compound is clear (congruent forward 
prime/target) no contrast effects were needed. Instead, additional backward prime 
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assimilation could occur (Exp.4.1), which suggests a more liberal 
integration/assimilation process. 
In sum, further research confirmed that primes have an additive effect on 
target processing at very short time intervals. This could be seen as the result of a 
general assimilation process, whereby the mind takes a snapshot of the continuous 
stream of activation. If this snapshot provides congruent information, generally no 
contrast processes are initiated (unless the mind is exposed to extreme primes, see R 
4.3). Only when this initial snapshot is incongruent, fast correction processes are 
initiated that help to abstract target information from the overall compound.  
 
A Model for Priming in Dynamic Contexts 
 
Based on previous and present research, as well as situated considerations 
concerning priming, we can derive a basic, descriptive model that accounts for 
priming in a dynamic stimulus environment across time. At the heart of this model 
there are two basic processes, which in concert allow for an optimal, continuous 
grounding of mental activity in the individuals immediate environment. Also, these 
processes allow for the rapid abstraction of specific information against the 
background of continuous stimulation. The first process is a general monitoring 
process, which is fed by continuous automatic priming processes (Bargh & Chartrand, 
1999). The second process is constituted by higher focal processes. These focal 
processes are partially conscious and unconscious, and give focus to the primed 
information by translating and integrating it into more abstract, complex and goal-
related cognition and action. 
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 Priming. Each time a prime (e.g., picture) makes contact with a sensory 
channel (e.g., the retina of a human eye), it elicits a rapid charge that briefly 
stimulates the brain and activates rudimentary associated information. This prime 
activation is relatively unconditional5.2, but very short-lived. Empirically, the 
uncondionality of priming is supported by priming with subliminal primes 
(Greenwald, Klinger, & Liu, 1989; Stapel et al., 2002) and irrelevant primes (e.g., 
Chapter 2). The short-livedness is apparent by the rapid decline in of priming effects 
in common, phasic priming paradigms (Klauer & Musch, 2003). Consequently, this 
prime activation quickly dissipates unless it gets reinforced by subsequent stimulation 
or is transformed and integrated into higher mental functions. Because the senses are 
continuously exposed to environmental stimulation, priming yields “waves“ of 
activation, which are recurrently refreshed by new stimulation. This rapid renewal of 
prime activation can be likened to a screen refresh rate, which allows the mind to 
detect significant changes in the continuous stimulation, and thereby grounds the 
mind in the immediate environment. At the same time, these short-lived activation 
bits serve as a dynamic scaffold for higher mental processes. These higher mental 
processes are referred to as focal processes. 
 Focal processes. Higher, focal processes translate and integrate activated 
information of the prime activation into more complex and lasting mental processes. 
Depending on the specific kind of focal processing (e.g., evaluation, naming, 
counting, integrating, comparing, etc.) certain primed activation gets reinforced or 
suppressed, cleaved, combined, compared, etc. and thus remains available for and 
„meddles with“ this focal processing for different length and points in time (cf. 
Wentura & Rothermund, 2003). For instance, the prime integration time is longer for 
information that is relevant rather than irrelevant to focal processing, as focal 
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processing reinforces relevant information. Due to the variety in focal processing, the  
priming effects are translated and expressed to a different degree in external 
responses, and thus appear highly task-dependent (Klauer & Musch, 2002). If focal 
processing involves the determination of specific information, contrastive processes 
can be initiated, if these are needed to disentangle the signals that are provided by the 
priming processes. 
 Metaphorically, priming processes deliver the atoms and rudimentary 
molecules of perception, whereas focal processes create more abstract and longer-
lasting perceptual structures of higher cognition out of this material. What kind of 
information gets integrated at what time into this higher cognition depends on two 
things, the prior initiated focal processes (i.e. goals, mind-sets, etc.) and the 
stimulation itself. The prior activated focal processes determine what kind of 
stimulation is expected, what kind of relevance it has and to some degree how it will 
be dealt with. The priming processes themselves feed back into higher focal 
processes. Hereby single primes do have little direct influence on focal processes, 
unless they are immediately relevant to them or match some significant, pre-learned 
or in-built patterns (i.e. threat potential) or movement (i.e. rapid changes in 
stimulation). In the latter case, the focus of higher mental processes will switch 
immediately to process these very significant primes.  
 Next to the fast influence of significant primes on focal processes, there is also 
a slower influence which entails the detection of implicit patterns, and is evident in 
broader priming effects as broader list-context effects (Klauer et al., 1997) and tonic 
priming effects (Stapel et al., 2002). Together, focal processes and priming processes 
thus create flexible time-windows in which external information gets integrated into 
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internal cognition, and which allows for an optimal balance between continuous 
general monitoring and specific information extraction. 
Priming and Focal processes in priming tasks.  In a priming task, the prior 
focal processes are largely determined by the experimental instructions. As a rule, 
these set up focal processing by explaining (a) why the participant should attend and 
respond (money, credit), (b) what s/he will be exposed to (sequences of 
words/pictures) and (c) how s/he has to respond to it (prime = ignore, target = 
categorize, as fast & accurate as possible). Consequently, when the task starts, 
participants are starting each trial in a kind of “target detection mode”, which lasts 
until the detection of the target. During these phase focal processing reinforces primes 
to some degree, as they have to be marked as ‘non-target’. In particular, information 
from primes that is relevant to the task will become subject to focal reinforcement. 
Irrelevant information only remains active for short-time, as it mainly is subject to 
reinforcement by subsequent stimulation (leading to relevance based asymmetry in 
priming, see Figure 5.1). If multiple primes occur before the target is detected these 
will assimilate at very short time intervals into a perceptual compound. At higher 
intervals between primes the activation of prior primes fades out and leaves later 
stimuli unaffected. 
 Once the target is detected the focal processing changes from “target 
detection” to “target processing”, during which relevant properties will get reinforced, 
matched with the experimentally assigned criteria, and translated into natural and/or 
assigned responses. As participants try to respond to the target as fast as possible, all 
activation of previous stimuli (i.e. primes) that is still active during target processing 
will affect it as incongruent information needs to be separated and suppressed from 
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target information. Consequently, contrast processes are initiated, if primes are 
extreme, incongruent and allow for separation from the perceptual compound. 
Primes that enter after target detection still can influence target processing up 
to a point where target processing is nearly concluded, and thus no further external 
information is integrated in the process. As backward primes are entering focal 
processing during contrasting/selection phase, their influence is more limited than that 
of forward primes (forward-backward asymmetry), especially if the task is easy and 
selection fast. 
 
 
 
 
 
 
 
 
 
Figure 5.1. Flexible, multi-dimensional priming in dynamic environments 
Notes. *       contrast processes (if target ambivalent); 
    **    backward influence (if decision process long enough) 
    ***  for very salient/significant information 
 
In sum, priming processes allow for continuously, rapidly updated information 
about the environment, whereas focal processes flexibly integrate this information to 
suit the demands of present goals and more global needs. As such, the influence of 
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priming on external behavior is usually governed and filtered by higher mental 
functions. Notably, if primes are sufficiently significant, they can interrupt and 
redirect focal processes, but otherwise the continuous priming processes may 
temporarily run smoothly in the background. 
 
Limitations and Avenues for Further Research 
 
 The present dissertation offers a first look into priming processes in dynamic 
environments. Because the topic is broad and the enterprise largely inductive, many 
questions must await future research.  
 First, the present research made use of standard priming tasks, in particular, 
the affective priming and gender priming tasks.  A major advantage of these tasks is 
that they can be related to a prior research literature. Nevertheless, these tasks 
themselves are subject to a number of important limitations. First, in standard priming 
tasks, target processing is restricted to the simple categorization of target stimuli. 
These tasks take little time to accomplish, and do not allow for longer-lasting 
backward priming effects. Also, participants were instructed what stimuli to attention 
to and how to respond, which may have increased forward priming effects. Together, 
these two factors may have induced the forward/backward asymmetry that was 
observed in the present research. Future research is therefore needed to assess whether 
the forward/backward asymmetry generalizes to tasks in which participants may not 
know a priori what to expect and engage in more complex and longer-lasting target 
processing. 
 Second, by choosing to address the broader interplay of primes in a dynamic 
environment, the present research had to leave a number of more detailed questions 
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unanswered. For instance, although some parameters that allow for backward priming 
effects were explicitly considered in the present research, a more comprehensive 
comparison between the present research and earlier research that failed to find 
backward priming could allow for an even deeper understanding in the nature of 
backward priming effects. Moreover, more explicit tests could be devised of 
compound cue theory, which was a vital part of the present explanation. This might be 
done by administering a recognition task subsequent to the word classification task. 
Provided that participants did respond more to the overall compound on congruent 
trials and had to extract the target on incongruent trials, one would expect better 
memory/recognition for targets of incongruent rather than congruent trials. Also, the 
U-shaped priming effects that were reported in Chapter 3 for irrelevant primes may 
require further attention, as this may offer an avenue to investigate different processes 
in priming effects that occur at different phases of the priming process. 
 Third, the present dissertation only addressed the priming effects within the 
visual modality. A cross-modal test of dynamic priming influence could allow for 
disentangle general and temporal priorities between priming modalities across time 
and focal processes. For instance, negative information might have greater priority in 
olfactory priming (i.e. via mouth or nose) than in  visual or auditory priming, because 
the former signifies a threat that has already infiltrated the body (for olfactory priming 
see Hermans, Baeyens, & Eelen, 1995). Besides differences in modality, one could 
also extend the investigation from random stimulation patterns to include more 
meaningful patterns of priming, and assess the additive value of syntax and gestalt 
effects to the effect of the parts (cf. Beeman et al., 1994). Finally, in realistic settings, 
people’s responses often affect the subsequent stream of primes. Closer investigation 
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of such prime-response interactions may allow for assessment of adaptive 
synchronization processes between the environment and the individual. 
 
Concluding Remarks 
 
The early childhood of affective priming research, which was conceived in the late 
1980s, is over. During its sheltered youth, the affective priming literature has been 
growing strong and uncovered numerous isolated priming effects. Now, at age 21, 
priming research may have reached the maturity to gradually leave the isolated 
playground of confined prime-target pairs and tests its strength and weakness in the 
more complex and dynamic world beyond. The present dissertation has taken a small 
step into this direction by demonstrating that affective priming processes remain 
robust in somewhat more complex environments. Whatever the future may hold, I am 
confident that affective priming research will continue to teach us much about the 
basic ways in which people separate the world into good and evil. 
 
 Endnotes 
 
 1.1: Technical definition: Prime = signal pattern (e.g., light waves, sound waves, etc.) 
that make contact with respective receptors of the body (i.e. eye, ear) and therefore briefly 
activate associated responses in the brain (e.g., recognition, associated affective and cognitive 
responses) that influence ongoing/subsequent mental/physical processes. Due to its primacy 
and preparatory function, this activation is referred to as 'priming'. Note that the word 'pattern' 
in signal pattern can refer to a different variety of information (e.g., color dots, pictures, 
scenes, etc.). Hence, what constitutes a single prime depends on the level of analyses and 
choice of author. 
 1.2: Originally, Fazio and colleagues developed this paradigm to show the automatic 
activation of evaluations for strong and stable attitudes. Up to date researchers are still trying 
to apply affective priming paradigms as implicit attitude measurements, with variable success 
(see De Houwer, 2006; Fazio & Olson, 2003). 
2.1. Please note that we use the term ‘facilitation’ and ‘interference’ throughout the 
paper without any claim as to what causes any potential speed up due to congruency 
(‘facilitation’) or slow down due to incongruent of the prime with target (‘interference’). Note 
also that the term ‘facilitation’ has been used in both semantic priming (Neely, 1991) as well 
as the Stroop literature (Mac Leod, 1991), and that we consider the term ‘interference’ broad 
enough to incorporate both inhibition and response competition effects. 
2.2. Prior to Experiment 2.1 we ran a pilot experiment, in which we used the same 
paradigm (N = 94) without neutral control primes. This experiment found clear backward 
affective priming at an SOA of -100 ms (RTs, ERs), marginal backward affective priming at 
an SOA of -250 ms (ERs) and no effects at an SOA of - 400 ms. Thus, the reversed priming 
effects at an SOA of -250 ms were not stable across experiments, and under some conditions, 
backward priming may last longer than 100 ms (see also Experiment 2.3). 
2.3. In particular, we presented all stimuli in E-primes ‘event’ mode that safeguards 
the intended stimulus presentation duration (see Schneider, Eschman, & Zuccolotto, 2002). 
 3.1 : The term “backward” priming refers throughout the paper to temporally 
backward priming effects, whereby a prime influences a temporally preceding target (cf. 
Kiger & Glass, 1983). This should not be confused with associative backward priming effects 
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(Koriat, 1981), whereby the prime has no associative relationship with the succeeding target, 
but the target has an associative relationship with the prime (e.g., baby-stork). 
 3.2: In order to measure whether primes lead to absolute facilitation, one would have 
to compare primed target responses with unprimed target responses. Whether and if under 
what circumstances primes may yielded absolute facilitation needs to our knowledge yet to be 
investigated, because it is common in the priming literature to use a neutral control prime 
(Fazio, 2001; Neely, 1991), as we did in the present research. 
 3.3: Notably, due to the use of single, schematic faces the present facilitation and 
inhibition effects could be explained by the priming of identity of the prime rather than its 
category. Therefore, any findings of facilitation and inhibition effects in this study have to be 
interpreted with outmost caution. That is, they rather indicate that facilitation or inhibition 
effects are possible, if the prime is activated sufficiently strong and fast, then that facilitation 
and inhibition effect occur across different categorical items.  
4.1: Note that our use of the term ‘assimilation’ does not imply the absence of any 
interference. Probably any prime-target combination forms a less clear perceptual signal than 
a target alone, in particular at short inter-stimulus intervals (e.g., Lawrence, 1971). 
Consequently, when primes may blend with targets in an assimilation process, this blending 
of stimuli may cost more time than then processing of a single target stimulus – although 
significantly less so for a congruent than an incongruent/ambivalent blend. 
4.2:  Such ‘direct’ effects of a prime on target processing are measured by the main 
effects of the given prime (cf. Gawronski et al., 2005). As such, these effects could be 
considered as an estimation of the overall robustness of priming in dynamic environments. 
This is similar to semantic priming research on lag effects, whereby prime and target are 
separated by other stimuli to test the longevity of priming across intervening stimulation 
(Joordens & Besner, 1992; Masson, 1995; Neely, 1991). 
4.3 : For instance, recent research suggests that faces are processed in a face-specific 
area in the brain (Schwarzlose, Baker, & Kanwisher, 2005) and communicate especially 
affective responses that are related to survival functions (App, McIntosh, & Reed, 2007). In 
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addition, facial expressions associated with happiness and anger are universally recognized 
(Ekman, 1972) and should therefore elicit clear and unambiguous priming effects. 
4.4 : The age of one participant was excluded, as he incorrectly indicated to be 80 
years old. 
4.5 : There were also a marginally significant forward 2 x backward 1 x backward 2 
interaction, F(1,61) = 5.2.84, p = .10, η2 = .04, and a marginally significant four way 
interaction, F(1,61) = 3.23, p =.08, η2 = .05. However, in contrast to the reported three way 
interaction neither reached any significance in the untransformed data, both F(1,61) ≤ 2.30, p 
≥.14. We therefore decided to focus on the three way interaction (i.e. forward 1 x forward 2 x 
backward 1). 
5.1: Due to the growing complexity of the design, the analyses was hereby restricted 
to relevant affective and gender priming. 
5.2: Notably, some basic processes as, for example, habituation may already de-
emphasize activation of frequent primes at this level (e.g., Dijksterhuis & Smith, 2002). For 
the sake of simplicity, these additional processes are excluded from the present treatment of 
priming.
 Appendix: 
 Details of the Analyses in Chapter 3 
 
 
Table A1: Analyses Experiment 3.1 
 
Effect RTs ERs 
SOA F(1,84) = 120.79,  
p <.001 
F(1,84) = 57.64, 
p <.001 
Forward priming F(2,168) = 70.18,  
p < .001 
F(2,168) = 54.81,  
p <.001 
Backward priming F(2,168) = 27.25,  
p < .001 
F(2,168) = 24.78, 
 p <.001 
SOA x Forward F(2,168) = 4.91,  
p =.008 
F(2,168) = 17.13,  
p <.001 
SOA x Backward F(2,168) = 23.41, 
 p <.001 
F(2,168) = 23.62,  
p <.001 
Forward x Backward F(4,336) < 1 F(4,336) = 2.40, 
 p = .05 
SOA x Forward x 
Backward: 
F(4,336) = 1.00, 
 p = .41 
F(4,336) = 1.12,  
p = .35 
Appendix
 
 141 
Table A2: Analyses Experiment 3.2 
 
Relevant (Valence) 
Effect RTs ERs 
SOA F(2,114) = 38.18,  
p <.001 
F(2,114) = 44.04,  
p <.001 
Forward 
priming 
F(1,57) = 39.72,  
p <.001 
F(1,57) = 21.32,  
p <.001 
Backward 
priming 
F(1,57) = 33.43, 
 p <.001 
F(1,57) = 37.32,  
p <.001 
SOA x 
Forward 
F(2,114) = 2.89,  
p =.06 
F(2,114) = 1.27,  
p = .27 
SOA x 
Backward 
F(2,114) = 10.28,  
p < .001 
F(2,114) = 12.58,  
p < .001 
Forward x 
Backward 
F(1,57) = 3.92,  
p = .05 
ERs: F(1,57) < 1 
SOA x 
Forward x 
Backward: 
F(2,114) = 6.92,  
p = .001 
F(2,114) < 1 
Irrelevant (Gender) 
Effect RTs ERs 
SOA F(2,114) = 35.81, 
p <.001 
F(2,114) = 44.04, 
p <.001 
Forward 
priming 
F(1,57) = 45.16, p  
<.001 
F(1,57) = 10.80,  
p =.002 
Backward 
priming 
F(1,57) < 1 F(1,57) = 1.17,  
p =.29 
SOA x 
Forward 
F(2,114) = 1.88 , 
 p  = .16 
F(2,114) = 4.77, 
 p =.01 
SOA x 
Backward 
F(2,114) = 1.14,  
p = .32 
F(2,114) = 3.32,  
p <.05 
Forward x 
Backward 
F(1,57) < 1 F(1,57) <1 
SOA x 
Forward x 
Backward: 
F(2,114) < 1 F(2,114) = 1.22, 
 p <.30 
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Table A3: Analyses Experiment 3.3 
 
Relevant (Gender) 
Effect RTs ERs 
SOA F(2.114) = 26.84, 
 p <.001 
F(2,114) = 4.13, 
p = .02 
Forward 
priming 
F(1,57) = 51.45, 
 p <.001 
F(1,57) = 23.95,  
p <.001 
Backward 
priming 
F(1,57) = 7.60,  
p = .008 
F(1,57) = 1.13, 
 p =.29 
SOA x 
Forward 
F(2,114) = 1.31,  
p =.27 
F(2,114) = 1.17,  
p = .31 
SOA x 
Backward 
F(2,114) = 4.13,  
p =.02 
F(2,114) < 1 
Forward x 
Backward 
F(1,57) < 1 F(1,57) < 1 
SOA x 
Forward x 
Backward: 
F(2,114) < 1 F(2,114) < 1 
Irrelevant (Valence) 
Effect RTs ERs 
SOA F(2,114) = 26.47,  
p < .001 
F(2,114) = 4.13, 
p  = .02 
Forward 
priming 
F(1,57) = 16.17 , 
p = .001 
F(1,57) < 1 
Backward 
priming 
F(1,57) < 1 F(1,57) < 1 
SOA x 
Forward 
F(1,57) < 1 F(1,57) < 1 
SOA x 
Backward 
F(1,57) <1 F(1,57) < 1 
Forward x 
Backward 
F(1,57) < 1 F(1,57) < 1 
SOA x 
Forward x 
Backward: 
F(2,114) < 1 F(2,114) < 1 
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Table A4: Analyses Experiment 3.4 
 
Relevant (Valence) 
Effect RTs ERs 
SOA F(2,114) = 10.84,  
p  <.001 
F(2,116) = 79.20,  
p < .001 
Forward 
priming 
F(1,57) = 12.79, 
 p = .001 
F(1,58) = 71.67,  
p < 001 
Backward 
priming 
F(1,57) = 33.89,  
p < .001 
F(1,58) = 15.36,   
p <.001 
SOA x 
Forward 
F(2,114) = 1.48, 
 p = .23 
F(2,116) = 13.37,  
p < .001 
SOA x 
Backward 
F(2,114) = 11.20 
, p < .001 
F(2,116) = 3.40,  
p < 05 
Forward x 
Backward 
F(1,57) = 4.54,  
p <.05 
F(2,116) < 1 
SOA x 
Forward x 
Backward: 
F(2,114) <1 F(2,116) < 1 
Irrelevant (Gender) 
Effect RTs ERs 
SOA F(2,116) = 8.83,  
p <.001 
F(2,116) = 79.20, 
 p < 001 
Forward 
priming 
F(1,58) < 1 F(1,58) < 1 
Backward 
priming 
F(1,58) = 1.70,  
p = .20 
F(1,58) = 2.19,  
p =.14 
SOA x 
Forward 
F(2,116) < 1 F(2,116) = 1.98,  
p =.14 
SOA x 
Backward 
F(2,116) = 1.86,  
p =.16 
F(2,116) = 1.26,  
p <.29 
Forward x 
Backward 
F(1,58) < 1 F(1,58) < 1 
SOA x 
Forward x 
Backward: 
F(2,116) < 1 F(2,116) < 1 
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Table A5: Analyses Experiment 3.5 
 
Relevant (Gender) 
Effect RTs ERs 
SOA F(2,116) = 12.72,  
p <.001 
F(2,116) = 76.16,  
p <.001 
Forward 
priming 
F(1,58) = 46.85, 
 p <.001 
F(1,58) = 103.57,  
p <.001 
Backward 
priming 
F(1,58) = 26.30,  
p <.001 
F(1,58) = 24.70,  
p <.001 
SOA x 
Forward 
F(2,116) < 1 F(2,116) = 7.33, 
 p < .001 
SOA x 
Backward 
F(2,116) = 6.68, 
p =.002 
F(2,116) = 1.11,  
p =.33 
Forward x 
Backward 
F(1,58) = 9.65,  
p = .003 
F(1,58) < 1 
SOA x 
Forward x 
Backward: 
F(2,116) = 1.19,  
p =.31 
F(2,116) < 1 
Irrelevant (Valence) 
Effect RTs ERs 
SOA F(2,116) = 12.41,  
p < .001 
F(2,116) = 76.16,  
p < .001 
Forward 
priming 
F(1,58) = 4.27,  
p < .05 
F(1,58) = 2.10, 
 p =.15 
Backward 
priming 
F(1,58) < 1 F(1,58) = 1.16,  
p = .29 
SOA x 
Forward 
F(2,116) = 1.29,  
p =.28 
F(2,116) = 3.02,  
p < .05 
SOA x 
Backward 
F(2,116) < 1 F(2,116) < 1 
Forward x 
Backward 
F(1,58) < 1 F(1,58)  < 1 
SOA x 
Forward x 
Backward: 
F(2,116) < 1 F(2,116) < 1 
 References 
 
App, B., McIntosh, D. N., & Reed, C. L. (2007, January). A social-functional approach to 
emotion communication: How depends on why., Poster presented at the Society for 
Personality and Social Psychology Annual Meeting, Memphis, TN. 
Arndt, J., Cook, A., & Routledge, C. (2004). The blueprint of terror management: 
Understanding the cognitive architecture of psychological defense against the 
awareness of death. In J. Greenberg, S. L. Koole & T. Pyszczynski (Eds.), Handbook 
of experimental existential psychology. New York: Guilford. 
Ball, C. K., Raymond, J. E., & Fenske, M. J. (2006). Can affective priming be object-based? 
Journal of Vision, 6(6), 954a. 
Balota, D. A., & Paul, S. T. (1996). Summation of activation: Evidence from multiple primes 
that converge and diverge within semantic memory, Journal of Experimental 
Psychology: Learning, Memory and Cognition (Vol. 22(4), pp. 827-845). 
Banse, R. (1999). Automatic evaluation of self and significant others: Affective priming in 
close relationships. Journal of Social and Personal Relationships, 16(6), 803-821. 
Banse, R. (2001). Affective priming with liked and disliked persons: Prime visibility 
determines congruency and incongruency effects. Cognition and Emotion, 15(4), 501-
520. 
Barden, J., Maddux, W. W., Petty, R. E., & Brewer, M. B. (2004). Contextual moderation of 
racial bias: The impact of social roles on controlled and automatically activated 
attitudes. Journal of Personality and Social Psychology, 87(1), 5-22. 
Bargh, J. A. (2006). What have we been priming all these years? On the development, 
mechanisms, and ecology of nonconscious social behavior. European Journal of 
Social Psychology, 36, 147-168. 
Bargh, J. A., Chaiken, S., Govender, R., & Pratto, F. (1992). The generality of the automatic 
attitude activation affect. Journal of Personality and Social Psychology, 62(6), 893-
912. 
Bargh, J. A., & Chartrand, T. L. (1999). The unbearable automaticity of being. American 
Psychologist, 54(7), 464-479. 
Bargh, J. A., & Chartrand, T. L. (2000). Studying the mind in the middle: A practical Guide 
to priming and automaticity research. In H. Reis & C. M. Judd (Eds.), Handbook of 
Research Methods in Social Psychology (pp. 253-285). New York: Chambridge 
University Press. 
Bargh, J. A., Chen, M., & Burrows, L. (1996). Automaticity and social behavior: Direct 
effects of trait construct and stereotype activation on action. Journal of Personality 
and Social Psychology, 71(2), 230-244. 
Bargh, J. A., & Gollwitzer, P. M. (1994). Environmental control of goal-directed action: 
Automatic and strategic contingencies between situations and behavior. In W. 
Spaulding (Ed.), >ebraska Symposium on Motvation: Vol. 41 (pp. 71-124). Lincoln: 
University of Nebraska Press. 
Barsalou, L. W. (1999). Perceptual symbol systems. Behavioral and Brain Sciences, 22, 577-
660. 
Becker, S., Moscovitch, M., Behrmann, M., & Joordens, S. (1997). Long-term semantic 
priming: A computational account and empirical evidence. Journal of Experimental 
Psychology: Learning Memory and Cognition, 23(5), 1059-1082. 
References
 
 146 
Beeman, M., Friedman, R. B., Grafman, J., Perez, E., Diamond, S., & Beadle Lindsay, M. 
(1994). Summation priming and coarse semantic coding in the right hemisphere. 
Journal of Cognitive >euroscience, 6(1), 26-45. 
Bruner, J. S., & Postman, L. (1947). Value and need as organizing factors in perception. 
Journal of Abnormal and Social Psychology, 42, 33-44. 
Chapman, D. (1991). Vision, Instruction, and Action. Cambridge, MA: MIT Press. 
Chartrand, T. L., & Bargh, J. A. (1999). The chameleon effect: The perception-behavior link 
and social interaction. Journal of Personality and Social Psychology, 76(893-910). 
Chartrand, T. L., van Baaren, R. B., & Bargh, J. A. (2006). Linking automatic evaluation to 
mood and information processing style: Consequences for experienced affect, 
impression formation, and stereotyping. Journal of Experimental Psychology: 
General, 135(1), 70-77. 
Chen, J., Boucher, H. C., & Tapias, M. P. (2006). The relational self revealed: Integrative 
conceptualization and implication for interpersonal life. Psychological Bulletin, 
132(2), 151-179. 
Chen, M., & Bargh, J. A. (1999). Consequences of automatic evaluation: Immediate 
behavioral predispositions to approach or avoid the stimulus. Personality and Social 
Psychology Bulletin, 25(2), 215-224. 
Clark, A. (1997). Being there. Cambridge, MA: MIT Press. 
de Groot, A. M. B. (1984). Primed lexical decision: Combined effects of the proportion of 
related prime-target pairs and the stimulus-onset asynchrony of prime and target. 
Quarterly Journal of Experimental Psychology: Human Experimental Psychology, 
36(A), 253-280. 
De Houwer, J. (2003). A structural analysis of indirect measures of attitudes. In J. Musch & 
K. C. Klauer (Eds.), The psychology of evaluation: Affective processes in cognition 
and emotion (pp. 219-245). Mahwah, NJ: Lawrence Erlbaum Associates. 
De Houwer, J. (2006). What are implicit measures and why are we using them. In R. W. 
Wiers & A. W. Stacy (Eds.), The handbook of implicit cognition and addiction (pp. 
11-28). Thousand Oaks, CA: Sage Publishers. 
De Houwer, J., & Eelen, P. (1998). An affective variant of the simon paradigm. Cognition 
and Emotion, 12(1), 45-61. 
De Houwer, J., & Hermans, D. (1994). Differences in the affective processing of words and 
pictures. Cognition and Emotion, 8(1), 1-20. 
De Houwer, J., Hermans, D., Rothermund, K., & Wentura, D. (2002). Affective priming of 
semantic categorisation responses. Cognition and Emotion, 2002(16), 5. 
De Houwer, J., & Randell, T. (2002). Attention to primes modulates affective priming of 
pronunciation responses. Experimental Psychology, 49(3), 163-170. 
De Houwer, J., & Randell, T. (2004). Robust affective priming effects in a conditional 
pronunciation task: Evidence for the semantic representation of evaluative 
information. Cognition and Emotion, 18(2), 251-264. 
References
 
 147 
den Heyer, K., Briand, K., & Dannenbring, G. L. (1983). Strategic factors in a lexical 
decision task: Evidence for automatic and attention-driven processes. Memory & 
Cognition, 11, 374-381. 
Dijksterhuis, A., & Smith, P. K. (2002). Affective habituation: Subliminal exposure to 
extreme stimuli decreases their extremity. Emotion, 2(3), 203-214. 
Dijksterhuis, A., & van Knippenberg, A. (1998). The relation between perception and 
behavior, or how to win a game of trivial pursuit. Journal of Personality and Social 
Psychology, 74(4), 865-877. 
Duckworth, K. L., Bargh, J. A., Garcia, M. T., & Chaiken, S. (2002). The automatic 
evaluation of novel stimuli. Psychological Science, 13(6), 513-519. 
Duncker, K. (1945). On problem solving. Psychological Monographs, 58((5, Whole 
No.270)). 
Ekman, P. (1972). Universals and cultural differences in facial expressions of emotion. In J. 
Cole (Ed.), >ebraska Symposium on Motivation 1971 (Vol. 19, pp. 207-283). 
Lincoln, NE: University of Nebraska Press. 
Ekman, P. (1992). Telling Lies: Clues to Deceit in the Marketplace, Marriage, and Politics. 
New York: WW Norton. 
Fazio, R. H. (1990). Multiple Processes by which attitudes guide behavior: The mode model 
as an integral framework. Advances in experimental social psychology, 23, 75-109. 
Fazio, R. H. (2001). On the automatic activation of associated evaluations: An overview. 
Cognition and Emotion, 15(2), 115-141. 
Fazio, R. H., Jackson, J. R., Dunton, B. C., & Williams, C. J. (1995). Variablitity in automatic 
activation as an unobtrusive measure of racial attitudes: a bona fide pipeline? Journal 
of Personality and Social Psychology, 69(6), 1013-1027. 
Fazio, R. H., & Olson, M. A. (2003). Implicit measures in social cognition research: Their 
meaning and use. Annual Review of Psychology, 297-327. 
Fazio, R. H., Sanbonmatsu, D. M., Powell, M. C., & Kardes, F. R. (1986). On the automatic 
activation of attitudes. Journal of Personality and Social Psychology, 50(2), 229-238. 
Ferguson, M., & Bargh, J. A. (2003). The constructive nature of automatic evaluation. In J. 
Musch & K. C. Klauer (Eds.), The psychology of evaluation: Affective processes in 
cognition and emotion (pp. 169-189). Mahwah, NJ: Lawrence Erlbaum Associates. 
Fockenberg, D. A., Koole, S. L., & Semin, G. R. (2006). Backward affective priming: Even 
when the prime is late, people still evaluate. Journal of Experimental Social 
Psychology, 42, 799-806. 
Fockenberg, D. A., Koole, S. L., & Semin, G. R. (in press). Priming in concert: Assimilation 
and contrast with multiple affective and gender primes. Social Cognition. 
Fockenberg, D. A., Semin, G. R., & Koole, S. L. (2007). Between good and evil: The 
interaction between forward and backward affective priming. Unpublished 
manuscript under revision. 
References
 
 148 
Förster, J., Liberman, N., & Friedman, R. S. (2007). Seven principles of goal activation: A 
systematic approach to distinguishing goal priming of non-goal constructs. 
Personality and Social Psychology Review, 11(3), 211-233. 
Gawronski, B., Deutsch, R., & Seidel, O. (2005). Contextual influences on implicit 
evaluation: A test of additive versus contrastive effects of evaluative context stimuli 
in affective priming. Personality and Social Psychology Bulletin, 31, 1226-1236. 
Glaser, J. (2003). Reverse priming: Implications for the (un)conditionality of automatic 
evaluation. In J. Musch & K. C. Klauer (Eds.), The psychology of evaluation: 
Affective processes in cognition and emotion (pp. 87-109). Mahwah, NJ: Lawrence 
Erlbaum Associates. 
Glaser, J., & Banaji, M. R. (1999). When fair is foul and foul is fair: Reverse priming in 
automatic evaluation. Journal of Personality and Social Psychology, 77(4), 669-687. 
Gollwitzer, P. M., Heckhausen, H., & Steller, B. (1990). Deliberative and implemental mind-
sets: Cognitive tuning toward congruous thoughts and information. Journal of 
Personality and Social Psychology, 59, 1119-1127. 
Greenwald, A. G., Klinger, M. R., & Liu, T. J. (1989). Unconscious processing of 
dichoptically masked words. Memory & Cognition, 17(1), 35-47. 
Greenwald, A. G., Klinger, M. R., & Schuh, E. (1995). Activation by marginally perceptible 
("subliminal" stimuli: Dissociation of unconscious from conscious cognition. Journal 
of Experimental Psychology: General, 124, 22-42. 
Hermans, D. (1996). Automatische stimulusactivatie. Een experimentele analyse van de 
voorwaarden voor evaluative stimulusdiscriminatie aan de hand van het affectieve-
priming paradigma. [Automatic stimulus evaluation. An experimental analysis of the 
preconditions for evaluative stimulus discrimination using an affective priming 
paradigm.]. University of Leuven. 
Hermans, D., Baeyens, F., & Eelen, P. (1995). Odours as affective processing context for 
word evaluation: A case of non-associative cross-modal affective priming. 
Unpublished Manuscript. 
Hermans, D., Baeyens, F., & Eelen, P. (1998). Odours as affective-processing context for 
word evaluation: A case of cross-modal affective priming. Cognition and Emotion, 
12(4), 601-613. 
Hermans, D., De Houwer, D., & Eelen, P. (2001). A time course analysis of the affective 
priming effect. Cognition and Emotion, 15(2), 143-165. 
Hermans, D., De Houwer, J., & Eelen, P. (1994). The affective priming effect: Automatic 
activation of evaluative information in memory. Cognition and Emotion, 8(6), 515-
533. 
Hertel, G., & Kerr, N. L. (2000). Priming ingroup favoritism: The impact of normative scripts 
in the minimal group paradigm. Manuscript submitted for publication. 
Hetts, J. J., Sakuma, M., & Pelham, B. W. (1999). Two roads to positive regard: implicit and 
explicit self-evaluation and culture. Journal of Experimental Social Psychology, 35, 
512-559. 
References
 
 149 
Higgins, E. T. (1996). Knowledge activation: Accessibility, applicability, and salience. In E. 
T. Higgins & A. W. Kruglanski (Eds.), Social Psychology: Handbook of basic 
principles (pp. 133-168). New York: Guilford. 
Higgins, E. T., Rholes, W. S., & Jones, C. R. (1977). Category Accessibility and Impression 
Formation. Journal of Experimental Social Psychology, 13, 141-154. 
Hugenberg, K., & Bodenhausen, G. V. (2003). Facial prejudice: Implicit prejudice and the 
perception of facial threat. Psychological Science, 14(6), 640-643. 
Hugenberg, K., & Bodenhausen, G. V. (2004). Ambiguity in social categorization: The role of 
prejudice and facial affect in race categorization. Psychological Science, 15(5), 342-
345. 
Joordens, S., & Becker, S. (1997). The long and short of semantic priming effects in lexical 
decision. Journal of Experimental Psychology: Learning Memory and Cognition, 23, 
1083-1105. 
Joordens, S., & Besner, D. (1992). Priming effects that span an intervening unrelated word: 
Implications for models of memory representation and retrieval. Journal of 
Experimental Psychology: Learning Memory and Cognition, 18, 483-491. 
Jostmann, N. B., Koole, S. L., van der Wulp, N., & Fockenberg, D. A. (2005). Subliminal 
affect regulation: The moderating role of action versus state orientation. European 
Psychologist, 10(3), 209-217. 
Kiger, J. I., & Glass, A. L. (1983). The facilitation of lexical decisions by a prime occurring 
after the target. Memory & Cognition, 11(4), 356-365. 
Klauer, K. C. (1998). Affective priming. In W. Stoebe & M. Hewstone (Eds.), European 
Review of Social Psychology (Vol. 8, pp. 67-103). London: Wiley. 
Klauer, K. C., & Musch, J. (2001). Does sunshine prime loyal? Affective priming in the 
naming task. Quarterly Journal of Experimental Psychology Section A-Human 
Experimental Psychology, 54(3), 727-751. 
Klauer, K. C., & Musch, J. (2002). Goal-dependent and goal-independent effects of irrelevant 
evaluations. Personality and Social Psychology Bulletin, 28(6), 802-814. 
Klauer, K. C., & Musch, J. (2003). Affective priming: Findings and theories. In J. Musch & 
K. C. Klauer (Eds.), The psychology of evaluation: Affective processes in cognition 
and emotion (pp. 7-51). Mahwah, NJ: Lawrence Erlbaum Associates. 
Klauer, K. C., Roßnagel, C., & Musch, J. (1997). List-context effects in evaluative priming. 
Journal of Experimental Psychology: Learning, Memory and Cognition, 23(1), 246-
255. 
Klinger, M. R., Burton, P. C., & Pitts, G. S. (2000). Mechanisms of unconscious priming: I. 
Response competition, not spreading activation. Journal of Experimental Psychology: 
Learning, Memory and Cognition, 26(2), 441-445. 
Koole, S. L. (2004). Volitional shielding of the self: Effects of action orientation and external 
demands on implicit self-evaluation. Social Cognition, 22, 117-146. 
Koriat, A. (1981). Semantic facilitation in lexical decision as a function of prime-target 
association. Memory & Cognition, 9, 587-598. 
References
 
 150 
Lang, P. J., Bradley, B. P., & Cuthbert, B. N. (2001). International affective picture system 
(IAPS): Instruction manual and affective ratings: University of Florida. 
Lashley, K. S. (1951). The problem of serial order in behavior. In L. A. Jeffress (Ed.), 
Cerebral mechanisms in behavior: The Hixon symposium (pp. 112-136). New York: 
Wiley & Sons. 
Lawrence, D. H. (1971). Two studies of visual search for word targets with controlled rates of 
presentation. Perception & Psychophysics, 10, 85-89. 
Lemm, K. M., Dabady, M., & Banaji, M. R. (2005). Gender picture priming: It works with 
denotative and connotative primes. Social Cognition, 23(3), 218-241. 
Lorch, R. F., Jr. (1982). Priming and search processes in semantic memory: A test of three 
models of spreading activation. Journal of Verbal Learning and Verbal Behavior, 21, 
468-492. 
Lowe, D. G. (1979). Strategies, context, and the mechanism of response inhibition. Memory 
& Cognition, 7, 382-389. 
Lowe, D. G. (1985). Further investigations of inhibitory mechanisms in attention. Memory & 
Cognition, 13, 74-80. 
Lundquist, D., Flykt, A., & Öhman, A. (1998). KDEF. Stockholm, Sweden: Karolinska 
Hospital. 
Mac Leod, C. M. (1991). Half a century of research on the Stroop effect: An integrative 
review. Psychological Bulletin, 109, 163-203. 
Macrae, C. N., & Bodenhausen, G. V. (2000). Social cognition: Thinking categorically about 
others. Annual Review of Psychology, 51, 93-120. 
Macrae, C. N., Bodenhausen, G. V., & Milne, A. B. (1995). The Dissection of Selection in 
Person Perception: Inhibitory Processes in Social Stereotyping. Journal of 
Personality and Social Psychology, 69(3), 397-407. 
Martin, L. L. (1986). Set/Reset: Use and disuse of concepts in impression formation. Journal 
of Personality and Social Psychology, 51(3), 493-504. 
Masson, M. E. J. (1995). A distributed memory model of semantic priming. Journal of 
Experimental Psychology: Learning Memory and Cognition, 21, 3-23. 
McNamara, T. P. (2005). Semantic priming: Perspectives from memory and word 
recognition. New York: Psychology Press. 
Milberg, W., Sullivan, K. L., & Blumstein, S. E. (1998). Summation of semantic priming 
effects in aphasia: Deficits in the integration of activation are related to disorders of 
language. Brain and Cognition, 51(1), 31-47. 
Murphy, S. T., & Zajonc, R. B. (1993). Affect, cognition, and awareness: Affective priming 
with optimal and suboptimal stimulus exposures. Journal of Personality and Social 
Psychology, 64(5), 723-739. 
Neely, J. H. (1976). Semantic priming and retrieval from lexical memory: Evidence for 
facilitatory and inhibitory processes. Memory & Cognition, 4(5), 648-654. 
References
 
 151 
Neely, J. H. (1991). Semantic priming effects in visual word recognition: A selective review 
of current findings and theories. In D. Besner & G. W. Hyumphreys (Eds.), Basic 
processes in reading: Visual word recognition (pp. 264-336). Hillsdale. 
Neill, W. T. (1977). Inhibitory and facilitatory processes in selective attention. Journal of 
Experimental Psychology: Human Perception and Performance, 3, 1291-1305. 
Neumann, R., Förster, J., & Strack, F. (2003). Motor Compatibility: The bidirectional link 
between behavior and evaluation. In J. Musch & K. C. Klauer (Eds.), The psychology 
of evaluation: Affective processes in cognition and emotion (pp. 371-392). Mahwah, 
NJ: Lawrence Erlbaum. 
Niedenthal, P. M., Barsalou, L. W., Winkielman, P., Krauth-Gruber, S., & Ric, F. (2005). 
Embodiment in attitudes, social perception, and emotion. Personality and Social 
Psychology Review, 9(3), 184-211. 
Niedenthal, P. M., Barsalou, L. W., Winkielman, P., Krauth-Gruber, S., & Ric, F. (in press). 
Embodiment in attitudes, social perception, and emotion. 
Niedenthal, P. M., Brauer, M., Halberstadt, J. B., & Innes-Ker, A. (2001). When did her smile 
drop? Facial mimicry and the influences of emotional state on the detection of change 
in emotional expression. Cognition and Emotion, 15(6), 863-864. 
Niedenthal, P. M., Halberstadt, J. B., J., M., & Innes-Ker, A. (2000). Emotional state and the 
detection of change in facial expression of emotion. European Journal of Social 
Psychology, 30, 211-222. 
Öhman, A., Lundquist, D., & Esteves, F. (2001). The face in the crowd revisited: A threat 
advantage with schematic stimuli. Journal of Personality and Social Psychology, 80, 
381-396. 
Osgood, C. E., Suci, G. J., & Tannebaum, P. H. (1957). The Measurement of Meaning. 
Urbana: University of Illinois Press. 
Ratcliff, R., & McKoon, G. (1988). A Retrieval Theory of Priming in Memory. Psychological 
Review, 95(3), 385-408. 
Schneider, W., Eschman, A., & Zuccolotto, A. (2002). E-Prime User's Guide. Pittsburgh: 
Psychology Software Tools Inc. 
Schwarzlose, R. F., Baker, C. I., & Kanwisher, N. (2005). Separate face and body selectivity 
on the fusiform gyrus. The Journal of >euroscience, 25(47), 11055-11059. 
Segal, S. J., & Cofer, C. N. (1960). The effect of recency and recall on word association. 
American Psychologist, 15, 451. 
Semin, G. R., & Smith, E. R. (2002). Interfaces of social psychology with situated and 
embodied cognition. Cognitive Systems Research, 3(3), 385-396. 
Shah, J. H. (2005). Automatic pursuit and management of goals. Current Directions in 
Psychological Science, 14, 10-13. 
Smith, E. R., & Semin, G. R. (2004). Socially situated cognition: Cognition in its social 
context. Advances in Experimental Social Psychology, Vol.36, 36, 53-117. 
Sollberger, B., Reber, A. S., & Eckstein, D. (2003). Musical chords as affective priming in a 
word-evaluation task. Music Perception, 20(3), 263-282. 
References
 
 152 
Stapel, D. A., & Koomen, W. (2001). Let's not forget the past when we go to the future: On 
our knowledge of knowledge accessibility effects. In G. Moskowitz (Ed.), Cognitive 
social psychology: The princeton symposium on the legacy and future of social 
cognition (pp. 229-246). Mahwah, NJ: Erlbaum. 
Stapel, D. A., & Koomen, W. (2006). The flexible unconscious: Investigating the judgmental 
impact of varieties of unaware perception. Journal of Experimental Social 
Psychology, 42, 112-119. 
Stapel, D. A., Koomen, W., & Ruys, K. I. (2002). The effects of diffuse and distinct affect. 
Journal of Personality and Social Psychology, 83(1), 60-74. 
Storbeck, J., & Robinson, M. D. (2004). Preferences and inferences in encoding visual object: 
A systematic comparison of semantic and affective priming. Personality and Social 
Psychology Bulletin, 30(1), 81-93. 
Storms, L. H. (1958). Apparent backward association: A situational effect. Journal of 
Experimental Psychology, 55, 390-395. 
Tesser, A., & Martin, L. (1996). The psychology of evaluation. In E. T. Higgins & A. W. 
Kruglanski (Eds.), Social Psychology: Handbook of Basic Principles (pp. 400-432). 
New York: Guilford. 
Verplanken, B., & Holland, R. W. (2002). Motivated decision-making: Effects of activation 
and self-centrality of values on choices and behavior. Journal of Personality and 
Social Psychology, 82, 434-447. 
Versace, R., & Allain, G. (2001). Negative priming in a gender decision task without prime or 
target selection. Acta Psychologica, 108, 73-90. 
Wentura, D. (1999). Activation and inhibition of affective information: Evidence for negative 
priming in the evaluation task. Cognition and Emotion, 13, 65-91. 
Wentura, D. (2000). Dissociative affective and associative priming effects in the lexical 
decision task: Responding with "yes" vs. "no" to word targets reveal evaluative 
judgment tendencies. Journal of Experimental Psychology: Learning, Memory and 
Cognition, 26(2), 456-469. 
Wentura, D., & Frings, C. (2005). Repeated masked category primes interfere with related 
exemplars: New evidence for negative semantic priming. Journal of Experimental 
Psychology: Learning, Memory and Cognition, 31(1), 108-120. 
Wentura, D., & Rothermund, K. (2003). The "meddling-in" of affective information: A 
general model of automatic evaluation effects. In J. Musch & K. C. Klauer (Eds.), 
The psychology of evaluation: Affective processes in cognition and emotion (pp. 51-
87). Mahwah, NJ: Lawrence Erlbaum. 
Wittenbrink, B., Judd, C. M., & Park, B. (2001a). Evaluative versus conceptual judgments in 
automatic stereotyping and prejudice. Journal of Experimental and Social 
Psychology, 37(3), 244-252. 
Wittenbrink, B., Judd, C. M., & Park, B. (2001b). Spontaneous prejudice in context: 
Variability in automatically activated attitudes. Journal of Personality and Social 
Psychology, 81(5), 815-827. 
References
 
 153 
Zajonc, R. B. (1980). Feeling and thinking: Preferences need no inferences. American 
Psychologist, 35(2), 151-175. 
Zajonc, R. B. (1998). Emotions. In D. Gilbert, S. T. Fiske & G. Lindzey (Eds.), Handbook of 
social psychology (4th ed., Vol. 1, pp. 591-632). New York: McGraw-Hill.
 Samenvatting (Summary in Dutch) 
Tussen goed en kwaad:  
Affectieve priming binnen een dynamische context 
 
 Mensen leven in een complexe en dynamische wereld. Op elk moment kunnen 
veranderingen in objecten in de omgeving significante veranderingen inhouden voor 
hun behoeften en veiligheid. Waar bijvoorbeeld een groen stoplicht betekent dat een 
weg veilig overgestoken kan worden, geeft een plotselinge verandering naar een rood 
licht de noodzaak aan om van de weg af te komen. Op een vergelijkbare manier 
kunnen gezichtsuitdrukkingen van anderen het ene moment een goede bui aangeven, 
maar even later boosheid en vijandigheid. Omdat onze omgeving vol van dynamische 
objecten is moeten mensen dus in bepaalde mate in staat zijn hun omgeving continue 
in de gaten te houden, om zulke belangrijke veranderingen op te merken. Aan de 
andere kant moeten mensen echter ook in staat zijn om snel specifieke, benodigde 
informatie te distilleren uit de dynamische stroom van binnenkomende informatie 
vanuit de omgeving. Anders zouden mensen overspoeld worden door de 
binnenkomende informatie, en niet meer in staat zijn tot langere termijn planning en 
complexere gedragingen. Zoals voorgaand onderzoek suggereert kunnen zulke 
processen vergemakkelijkt worden door snelle en efficiënte priming mechanismes, 
welke automatisch geassocieerde evaluaties, gedachten en gedragstendensen activeren 
na stimulatie vanuit de omgeving (bijv. Bargh & Chartrand, 1999).  
Voortbouwend op deze onderzoeken werden in het huidige proefschrift 
evaluatieve priming processen binnen dynamische omgevingen onderzocht. Zoals 
beschreven in Hoofdstuk 1 heeft voorgaand onderzoek naar snelle en efficiënte 
evaluatieprocessen een nogal statische benadering toegepast. Zo heeft voorgaand 
onderzoek zich gericht  op hoe alleenstaande priming gebeurtenissen evaluaties 
kunnen activeren die daaropvolgende verwerking (bijv. het categoriseren van een 
doelstimulus) beïnvloeden. De gebruikelijke uitkomst in dit soort onderzoek is dat het 
makkelijker is voor mensen om reacties op een positief of negatief doelobject te 
Samenvatting (Summary in Dutch)
 
 155 
geven, als deze voorafgegaan wordt door een evaluatief gezien congruent i.p.v. 
incongruente stimulus (de prime). Hoewel dit zogenaamde "affectieve priming effect" 
een robuust fenomeen is, lijkt het ook kortdurend te zijn en beperkt door meerdere 
grensvoorwaarden (Klauer & Musch, 2003). Zodoende blijft de vraag of affectieve 
priming een significante invloed uit kan oefenen in meer complexe en dynamische 
situaties, zoals we in het dagelijks leven tegen komen. De huidige dissertatie 
onderzocht daarom evaluatieve priming processen in meer dynamische contexten. De 
theoretische beargumentering werd ontwikkelt vanuit een sociaal gesitueerd cognitief 
perspectief, welke stelt dat cognitie geanalyseerd moet worden als een functie van de 
interactie tussen het organisme en de omgeving (Smith & Semin, 2004). Als gevolg 
hiervan kunnen primes ook optreden nadat een doelobject werd aangeboden, evenals 
in de context van andere relevante en irrelevante primes, dichtbij of verwijderd van 
doelobjecten.  
Hoofdstuk 2 had als doel om vast te stellen dat priming niet stopt na de 
aanwezigheid van een doelobject. Er werd gesteld, dat informatie vanuit de omgeving 
(de primes) ook invloed op de verwerking van een doelobject zou kunnen hebben, als 
deze na afloop van de presentatie van de doelstimulus optreedt. Zulke "achterwaartse" 
affectieve priming effecten werden vastgesteld door middel van een aangepaste 
affectieve priming taak waarbij het doel voorafging aan de prime bij zeer korte 
stimulus presentatie en inter-stimulus intervallen (Experiment 2.1). Deelnemers 
bleken inderdaad sneller en meer accuraat als het doel opgevolgd werd door een prime 
van dezelfde, dan van een verschillende valantie - hetgeen een achterwaarts affectief 
priming effect aanduidt. Een vervolgexperiment maakte gebruik van hetzelfde 
paradigma met de gebruikelijke prime-doel volgorde en vond enigszins langdurigere, 
normale "voorwaartse" affectieve priming effecten (Experiment 2.2). Zoals een 
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vergelijking met neutrale primes aangaf, leken zowel voorwaartse als achterwaartse 
priming effecten voornamelijk het gevolg te zijn van interferentie. Hiervan getuigde 
ook een algemeen langere verwerkingstijd van het doel, wanneer primes kort voor of 
na het doel aanwezig waren. Een derde experiment had als doel deze resultaten te 
repliceren en uit te breiden door voorwaartse en achterwaartse priming binnen 
deelnemers te manipuleren, en complexe plaatjes in plaats van woorden te gebruiken 
(Experiment 2.3). Wederom vonden betrouwbare maar kortdurendere achterwaartse 
dan voorwaartse priming effecten plaats, welke weer veroorzaakt leken te worden 
door interferentie. Kortom, objecten in de omgeving kunnen nog steeds invloed 
uitoefenen op het verwerken van een doel nadat het doel is aangeboden, al is deze 
invloed redelijk kortdurend en blijkbaar gebaseerd op interferentie.  
Hoofdstuk 3 onderzocht de gezamenlijke invloed van primes die voor en na 
doelpresentatie optreden over korte tijdsintervallen en verschillende 
verwerkingsdoelen. Hiermee richt dit onderzoek zich op de specifieke rollen die 
diverse affectieve primes spelen in het totale samenspel van priming (zoals andere 
primes, andere eigenschappen, taakrelevantie en tijd). De invloed van meerdere 
primes werd hierbij vastgesteld door gebruik te maken van een affectieve priming 
taak (Experiment 3.1; Experiment 3.2; Experiment 3.4) en een sekse priming taak 
(Experiment 3.3 en 3.5). In al deze experimenten werd heb doel voorafgegaan en 
gevolgd door een positieve of negatieve affectieve prime op 150 ms of 250 ms, 
respectievelijk. In Experimenten 3.2 tot 3.5 werd sekse informatie toegevoegd aan de 
positieve of negatieve primes, waarbij of de valentie of sekse van het doel relevant 
danwel irrelevant was. Dit maakte het mogelijk om zowel de gezamenlijke invloed 
vast te stellen van relevante en irrelevante prime eigenschappen gedurende het 
tijdsverloop van de priming. Verder werd het zo ook mogelijk  potentiële 
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veranderingen in de invloed van primes voorafgaand en volgend op de doelpresentatie 
vaststellen. De eerste drie experimenten gebruikten hierbij herhalende, schematische 
gezichten ,welke zonder ruis een eerste vaststelling van een ideaal priming patroon 
mogelijk maakten. De laatste twee experimenten gebruikten daartegenover 
kleurenfoto's van diverse echte mannelijke en vrouwelijke gezichten. Dit werd gedaan 
om vast te stellen of de effecten die met schematische gezichten verkregen werden 
ook gegeneraliseerd konden worden naar meer realistische stimuli met meer ruis.  
De in Hoofdstuk 3 beschreven experimenten lieten een duidelijk patroon voor 
relevante affectieve primes zien: Bij korte tijdsintervallen tussen het doel en de primes 
hadden voorwaartse en achterwaartse primes een additieve invloed op de 
doelverwerking (Exp. 3.1, 3.2 en 3.4). Echter, bij langere tijdsintervallen was 
voorwaartse priming de meest dominante (Exp. 3.2) of enige invloed (Exp. 3.1 & 3.4) 
op de doelverwerking, - waarmee de in Hoofdstuk 2 vastgestelde asymmetrie in het 
tijdsverloop van voorwaartse en achterwaartse priming gerepliceerd werd. 
Vervolgonderzoeken vonden vergelijkbare priming effecten voor relevante sekse 
primes (Exp. 3.3 & 3.5). Hiermee werd het optreden van achterwaartse priming voor 
sekse gerepliceerd en de additieve invloed van voorwaartse en achterwaartse prime op 
categorische informatie gegeneraliseerd. Hiernaast vond het onderzoek van dit 
Hoofdstuk eerste steun voor de invloed van irrelevante prime informatie (Exp. 3.2, 3.3 
en 3.5). Meer specifiek vond voorwaartse priming plaats voor zowel schematische 
affectieve en sekse primes, ook al moesten deelnemers het doel alleen volgens de 
andere dimsensie categoriseren (Exp. 3.2 & 3.3). In contrast hiermee hadden 
irrelevante achterwaartse primes geen invloed op de doelverwerking. Een 
vergelijkbaar effect werd gevonden met meer diverse foto's van echte gezichten voor 
irrelevante affectieve prime informatie (Exp. 3.5), maar niet voor sekse informatie 
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(Exp. 3.4). Overal lijken mensen dus relevante en zeer simpele of toegankelijke 
irrelevante informatie te activeren voordat ze een doel opmerken. Hierna lijken ze 
zich te richten op relevante informatie. Volgens deze studies beïnvloeden objecten die 
kort voor of na een doel optreden  de doelverwerking op een additieve wijze. 
Hoofdstuk 4 breidt het onderzoek naar priming uit door een additionele 
voorwaartse en achterwaartse prime toe te voegen. Dit was gericht op een 
ogenschijnlijk verschil tussen de resultaten van Hoofdstuk 3 en overig evaluatief 
priming onderzoek (Gawronksi et al., 2005). In dit laatste onderzoek werd 
geobserveerd dat meerdere primes leiden tot omgekeerde priming (ofwel een contrast 
effect), terwijl onze studies in Hoofdstuk 3 assimilatie effecten toonden van meerdere 
primes. Wederom werden een affectieve priming taak (Experiment 4.1) en een sekse 
priming taak (Experiment 4.2) gebruikt. Vanwege de toenemende complexiteit van 
het onderzoeksontwerp werden deze studies beperkt tot relevante prime informatie. 
Om de effecten van herhalende schematische gezichten te generaliseren naar meer 
gevarieerde stimuli werd een heranalyse van vorige studies uitgevoerd, met name 
twee experimenten van Gawronski et al. (2005) met twee variabele en meer complexe 
voorwaartse primes (Heranalyse 4.3 & 4.4). Over al de experimenten lieten affectieve 
en sekse primes op korte tijdsintervallen een assimilatie effect zien met betrekking tot 
het doel. Als de doelverwerkingstijd voldoende lang was werden voorwaartse en 
achterwaartse primes die aangrenzend aan het doel optreden op een additieve manier 
gecombineerd (Exp. 4.1); als de doelverwerkingstijd te kort was om beïnvloed te 
worden door de achterwaartse prime lieten voorwaartse primes congruente effecten 
zien (Exp. 4.2, vgl. Exp. 3.3). Verder, in lijn met resultaten uit eerder onderzoek, 
vertoonden de verder verwijderde voorwaartse primes een contrasterend effect met 
betrekking tot het doel (Exp. 4.1; Exp. 4.2; H 4.3; H 4.5). 
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Verder werd in beide experimenten en in een heranalyse van Gawronski et al. 
(2005) een meer subtiele interactie tussen primes en het doel zichtbaar. In het 
bijzonder bleek dat de prime die het doel het meest dichtbij voorafging de sterkste 
invloed had op de doelverwerking - en de invloed van alle andere primes bepaalde. 
Als het doel en de aangrenzende voorwaartse prime incongruent waren, vertoonde de 
verder verwijderde voorwaartse prime een omgekeerd priming effect (Exp. 4.1; 4.2; 
H. 4.4). Als het doel en de aangrenzende voorwaartse prime congruent waren, werden 
geen omgekeerde priming effecten gevonden. In plaats daarvan kon de aangrenzende 
achterwaartse prime verdere achterwaartse priming effecten opwekken (Exp 4.1). Dit 
is verdere steun voor de gedachte dat primes op korte temporele afstand op een 
additieve manier invloed uitoefenen op de doelverwerking, terwijl op langere 
tijdsintervallen contrasterende processen plaats kunnen vinden. Tevens lijkt het dat 
deze contrasterende processen vrij flexibel zijn, omdat ze alleen geïnitieerd worden 
als de prime-target eenheid incongruent is - of algemener, als primes in het algemeen 
sterk zijn (H 4.3). Anders gezegd, mensen kunnen betekenis uit hun omgeving 
afleiden door gerelateerde informatie te assimileren en flexibele correctie processen te 
gebruiken.  
Tenslotte vat Hoofdstuk 5 de voorgaande bevindingen samen en integreert 
deze in een fundamenteel, beschrijvend model van priming binnen een dynamische 
stimulus omgeving. Aan de basis van dit model staan twee fundamentele processen 
wiens samenspel een optimale en continue fundering voor mentale activiteit in de 
onmiddellijke omgeving van het individu mogelijk maakt. Het eerste proces is een 
algemeen monitorend proces, welk wordt gevoed door een continu, snel verversend 
automatisch priming proces. Dit proces zorgt voor de elementaire dynamische 
bouwblokken voor hogere cognitie, en wordt gereflecteerd in de kortdurende aard van 
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priming, evenals in de invloed van irrelevante objecten (zoals in Hoofdstuk 2, 3, 4). 
Het tweede proces bestaat uit hogere focale processen, welke uit een grote reeks van 
mentale operaties bestaan die uitgevoerd kunnen worden op geprimede informatie 
(bijv. onderdrukken, benoemen, tellen, integreren,vergelijken). Deze focale processen 
bepalen de integratie van omgevingsinformatie door deze te vertalen naar en 
integreren in abstracte, complexe en doelgeoriënteerde cognitie en actie. De werking 
van deze focale processen wordt gereflecteerd in, bijvoorbeeld, de flexibiliteit in de 
duur en richting van priming door focale verwerkingsdoelen, zoals duidelijk was in 
Hoofdstuk 3 en 4. 
Alles bij elkaar verschaft het onderzoek beschreven in deze dissertatie bewijs 
dat priming processen een significante invloed uitoefenen op de manier waarop 
mensen informatie verwerken in dynamische omgevingen. Desondanks blijkt de 
invloed van priming complex, gegeven dat priming processen gemodereerd worden 
door factoren zoals hun relevantie tot de verwerkingsdoelen van mensen, de 
temporele afstand tussen de prime en het doelobject en de aanwezigheid van andere 
priming gebeurtenissen. Het huidige proefschrift heeft zijn licht doen schijnen over 
het verborgen samenspel in onze hersenen tussen de activatie en integratie van 
informatie uit een dynamische omgeving, en tussen goed en kwaad.
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